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June 2015
Part A

Answer all questions in this part. [30]
 Directions (1–30): For each statement or question, write in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.

1. Materials are transported within a single-celled organism by the
(1) nucleus     (2) cytoplasm      (3) mitochondrion    (4) ribosome 1 _____

2. Which row in the chart 
correctly pairs a food 
molecule with its 
building block?

     2 _____

3. The flow of energy in an ecosystem is best described as energy moving in
(1) one direction from the Sun to the producers and then to the consumers
(2) one direction from a consumer to a producer and then to the Sun as 
heat and light
(3) two directions between the producers that are present
(4) two directions, back and forth, between the producers and
the consumers    3 _____

4. Occasionally, during pregnancy, the placenta can separate from 
the uterus. This causes a disruption in development and sometimes death
of the fetus. Harm to the developing fetus might occur because the placenta
(1) transfers oxygen and nutrients to the fetal blood
(2) sends maternal blood into the fetus
(3) supplies milk for the fetus
(4) breaks down wastes of the fetus   4 _____

5. Which process produces only identical offspring?
(1) meiotic cell division  (3) cloning
(2) selective breeding  (4) fertilization  5 _____

6. A photograph of human cells as seen with 
a compound light microscope is shown. A cell 
structure is labeled A. Structure A is most likely a
(1) mitochondrion that synthesizes food for the cell
(2) nucleus that is the site of food storage
(3) mitochondrion that absorbs energy from the Sun
(4) nucleus that is responsible for the storage of information 6 _____

1 Materials are transported within a single-celled
organism by the
(1) nucleus (3) mitochondrion
(2) cytoplasm (4) ribosome

2 Which row in the chart below correctly pairs a
food molecule with its building block?

3 The flow of energy in an ecosystem is best
described as energy moving in
(1) one direction from the Sun to the producers

and then to the consumers
(2) one direction from a consumer to a 

producer and then to the Sun as heat and
light

(3) two directions between the producers that
are present

(4) two directions, back and forth, between the
producers and the consumers

4 Occasionally, during pregnancy, the placenta can
separate from the uterus. This causes a 
disruption in development and sometimes death
of the fetus. Harm to the developing fetus might
occur because the placenta
(1) transfers oxygen and nutrients to the fetal

blood
(2) sends maternal blood into the fetus
(3) supplies milk for the fetus
(4) breaks down wastes of the fetus

5 Which process produces only identical offspring?
(1) meiotic cell division (3) cloning
(2) selective breeding (4) fertilization

6 A photograph of human cells as seen with a 
compound light microscope is shown below. A
cell structure is labeled A.

Structure A is most likely a
(1) mitochondrion that synthesizes food for the

cell
(2) nucleus that is the site of food storage
(3) mitochondrion that absorbs energy from the

Sun
(4) nucleus that is responsible for the storage of

information

7 A land-dwelling organism, A, and an aquatic 
single-celled organism, B, are represented
below.

Which statement best explains how A and B are
able to survive in their environments?
(1) The organelles in B perform similar functions

to the organ systems in A.
(2) The transport system in B is more complex

than the transport system in A.
(3) Both A and B take in oxygen from the water.
(4) Only A can pass on traits to offspring.

A B

A

Row Food Molecule Building Block
(1) starch amino acid
(2) sugar starch
(3) protein amino acid
(4) amino acid sugar

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.
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7. A land-dwelling organism, A, and an aquatic 
single-celled organism, B, are represented to the 
right. Which statement best explains how A and B 
are able to survive in their environments?
(1) The organelles in B perform similar functions
to the organ systems in A.
(2) The transport system in B is more complex
than the transport system in A.
(3) Both A and B take in oxygen from the water.
(4) Only A can pass on traits to offspring.  7 _____

8. A man is exposed to large amounts of ultraviolet radiation while 
sunbathing at the beach. This exposure causes a genetic change in the 
DNA of a skin cell. In the future, this change can be passed on to
(1) his male and female children (3) all cells in his body
(2) his male children, only (4) his skin cells, only 8 _____

9. Palm oil, produced from palm trees, is not only a biofuel, but is also 
used in food additives, cosmetics, and lubricants. Palm tree plantations 
are now cultivated in areas that were formerly natural forests. One ecological 
concern raised by this expansion is that
(1) the natural forest ecosystem may harm the palm trees
(2) the use of the land for agriculture will increase the biodiversity of the area
(3) humans are changing the basic processes of the palm trees
(4) planting large expanses of one crop reduces the 
biodiversity of the area   9 _____

10. Fishermen have harvested certain fish to the point where the population 
of that fish is decreasing. This level of direct harvesting could cause
(1) ecosystems to be improved for future generations
(2) ecosystems to be severely damaged
(3) the restoration of environmental stability
(4) all other fish species to increase in number  10 _____

11. Which phrase best describes a gene?
(1) a segment of a DNA molecule found only in the body cells of an organism
(2) a segment of a DNA molecule found only in the gametes of an organism
(3) a segment of a DNA molecule that contains the instructions for 
producing a trait in an organism
(4) a segment of a DNA molecule that contains the instructions for 
producing all the characteristics of an organism  11 _____

1 Materials are transported within a single-celled
organism by the
(1) nucleus (3) mitochondrion
(2) cytoplasm (4) ribosome

2 Which row in the chart below correctly pairs a
food molecule with its building block?

3 The flow of energy in an ecosystem is best
described as energy moving in
(1) one direction from the Sun to the producers

and then to the consumers
(2) one direction from a consumer to a 

producer and then to the Sun as heat and
light

(3) two directions between the producers that
are present

(4) two directions, back and forth, between the
producers and the consumers

4 Occasionally, during pregnancy, the placenta can
separate from the uterus. This causes a 
disruption in development and sometimes death
of the fetus. Harm to the developing fetus might
occur because the placenta
(1) transfers oxygen and nutrients to the fetal

blood
(2) sends maternal blood into the fetus
(3) supplies milk for the fetus
(4) breaks down wastes of the fetus
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6 A photograph of human cells as seen with a 
compound light microscope is shown below. A
cell structure is labeled A.

Structure A is most likely a
(1) mitochondrion that synthesizes food for the
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(2) nucleus that is the site of food storage
(3) mitochondrion that absorbs energy from the

Sun
(4) nucleus that is responsible for the storage of

information
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single-celled organism, B, are represented
below.

Which statement best explains how A and B are
able to survive in their environments?
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(2) The transport system in B is more complex

than the transport system in A.
(3) Both A and B take in oxygen from the water.
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A B

A
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12. The molecule DNA contains the four bases listed below.
  A – adenine G – guanine
  C – cytosine T – thymine
Which base pairings normally occur during DNA replication?
(1) Guanine pairs with cytosine. Thymine pairs with thymine.
(2) Adenine pairs with thymine. Cytosine pairs with guanine.
(3) Thymine pairs with guanine. Cytosine pairs with adenine.
(4) Cytosine pairs with cytosine. Thymine pairs with thymine. 12 _____

13. Evolution of a species could occur as a result of changes in the
(1) DNA in muscle cells
(2) base sequences in liver cells
(3) genes in an egg cell
(4) number of chromosomes in a fetal bone cell  13 _____

14. One positive impact that industrialization has had is that
(1) industrialization produces waste gases that pollute the air
(2) fossil fuels used by industries help reduce finite resources
(3) industrialization has been a source of many jobs for people
(4) new technologies have increased acid rain  14 _____

15. When receiving x rays, individuals wear a lead shield over major organs in 
order to limit the body’s exposure to radiation. One reason for this procedure is to
(1) protect the patient against broken bones
(2) prevent mutations in gametes
(3) improve circulation in the patient
(4) increase the chance of a change in DNA  15 _____

16. When an ant in a colony dies, the live ants will throw the dead ant 
out of the anthill. If a live ant from the colony, ant X, is sprayed with a 
chemical characteristic of dead ants, the live ants will repeatedly throw 
this ant out of the anthill until they can no longer detect the chemical 
on ant X. What is the best explanation for this behavior?
(1) The ants are responding to a chromosomal mutation in ant X.
(2) The chemical is exhibiting a feedback mechanism.
(3) The live ants must continue this behavior until they have eliminated ant X.
(4) The chemical acts as a stimulus for a particular behavior. 16 _____

17. Rabbits produce large numbers of offspring during each reproductive 
season, yet the number of rabbits within a given population changes very little 
from year to year. The stability of the population size is most likely the result of
(1) the development of mutations in young rabbits
(2) environmental factors that keep the population in check
(3) rabbits continuing to reproduce when the population is large
(4) the survival of more female rabbits than male rabbits 17 _____
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22 The diagram below shows a concept map.

Which label correctly identifies what X represents in the concept map?
(1) nucleus (3) autotrophic cell
(2) chromosome (4) heterotrophic cell

23 The diagrams below represent two molecules that are involved in metabolic activities in some living cells.

The shape of each of the molecules is important because
(1) molecules having different shapes are always found in different organisms
(2) the shape of a molecule determines how it functions in chemical reactions
(3) the shape of a molecule determines the age of an organism
(4) if the shape of any molecule in an organism changes, the DNA in that organism will also change

Chloroplasts

Ribosomes

DNA

Genes

X Contains

ContainsContains

Contains
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16 When an ant in a colony dies, the live ants will
throw the dead ant out of the anthill. If a live ant
from the colony, ant X, is sprayed with a chemi-
cal characteristic of dead ants, the live ants will
repeatedly throw this ant out of the anthill until
they can no longer detect the chemical on ant X.
What is the best explanation for this behavior?
(1) The ants are responding to a chromosomal

mutation in ant X.
(2) The chemical is exhibiting a feedback mech-

anism.
(3) The live ants must continue this behavior

until they have eliminated ant X.
(4) The chemical acts as a stimulus for a partic-

ular behavior.

17 Rabbits produce large numbers of offspring
during each reproductive season, yet the
number of rabbits within a given population
changes very little from year to year. The 
stability of the population size is most likely the
result of
(1) the development of mutations in young 

rabbits
(2) environmental factors that keep the 

population in check
(3) rabbits continuing to reproduce when the

population is large
(4) the survival of more female rabbits than

male rabbits

18 Genetic engineering has the potential to correct
human genetic disorders. In gene therapy, a
defective gene is replaced by using a virus to
insert a normal gene into the cells of an 
individual. This treatment will be most 
successful if the virus is inserted into cells that
(1) lack a nucleus
(2) are recycled after death, rather than

removed from the body
(3) carry out one specific function, rather than

multiple functions
(4) continue to divide during the life of the

patient

19 In one town, some people support a proposal to
build a shopping mall on a large, undeveloped
lot, because it would increase business and 
create new jobs. As a trade-off, the shopping
mall would cause a decrease in the
(1) amount of air pollution
(2) volume of garbage and litter
(3) amount of wastewater entering the local

sewage system
(4) variety of wildlife populations in the area

20 The human female reproductive system is 
represented below.

Which structure produces chemicals that 
regulate the reproductive cycle?
(1) A (3) C
(2) B (4) D

21 The diagram below represents a cell structure
involved in converting energy stored in organic
molecules into a form used by animal cells.

The arrows represent the movement of which
substances?
(1) carbon dioxide and sugar
(2) oxygen and ATP
(3) ATP and carbon dioxide
(4) oxygen and sugar

B

A

D

C
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(3) amount of wastewater entering the local

sewage system
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20 The human female reproductive system is 
represented below.
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(1) A (3) C
(2) B (4) D
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18. Genetic engineering has the potential to correct human genetic 
disorders. In gene therapy, a defective gene is replaced by using a 
virus to insert a normal gene into the cells of an individual. This 
treatment will be most successful if the virus is inserted into cells that
(1) lack a nucleus
(2) are recycled after death, rather than removed from the body
(3) carry out one specific function, rather than multiple functions
(4) continue to divide during the life of the patient  18 _____

19. In one town, some people support a proposal to build a shopping mall 
on a large, undeveloped lot, because it would increase business and create 
new jobs. As a trade-off, the shopping mall would cause a decrease in the
(1) amount of air pollution
(2) volume of garbage and litter
(3) amount of wastewater entering the local sewage system
(4) variety of wildlife populations in the area  19 _____

20. The human female reproductive 
system is represented to the right.
Which structure produces chemicals 
that regulate the reproductive cycle?
(1) A         (2) B      (3) C          (4) D  20 _____

21. The accompanying diagram represents a cell 
structure involved in converting energy stored in 
organic molecules into a form used by animal cells. 
The arrows represent the movement of which substances?
(1) carbon dioxide and sugar (3) ATP and carbon dioxide 
(2) oxygen and ATP (4) oxygen and sugar 21 _____

22. The accompanying diagram 
shows a concept map. Which
label correctly identifies what X 
represents in the concept map?
(1) nucleus  (3) autotrophic cell
(2) chromosome (4) heterotrophic cell  22 _____

23. The accompanying diagrams represent 
two molecules that are involved in metabolic 
activities in some living cells. The shape of 
each of the molecules is important because
(1) molecules having different shapes are always found in different organisms
(2) the shape of a molecule determines how it functions in chemical reactions
(3) the shape of a molecule determines the age of an organism
(4) if the shape of any molecule in an organism changes, 
the DNA in that organism will also change  23 _____
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24 In the early 1900s, experiments were conducted on two caterpillar species. The members of the two species
were each divided into two groups. One group of each species was placed under red light, while the other
group of each species was kept in the dark. When the caterpillars developed into butterflies, their wings
showed extreme color differences. Exposure to red light resulted in intensely colored wings, while those
kept in the dark had paler wing colors. The color differences were most likely due to
(1) mutations in the color-producing genes
(2) the caterpillars in the red light producing more DNA
(3) gene expression being affected by the environment
(4) the caterpillars in the dark evolving less than those in the light

25 A student used a microscope to observe a single-celled organism. As he watched, it looked as if the 
organism split into two cells. He made drawings, shown below, of the organism over a short period of time.

Which process did the student record in his drawings?
(1) genetic engineering (3) selective breeding
(2) asexual reproduction (4) gamete formation

Living Environment–June ’15 [6]

24. In the early 1900s, experiments were conducted on two caterpillar 
species. The members of the two species were each divided into two groups. 
One group of each species was placed under red light, while the other group 
of each species was kept in the dark. When the caterpillars developed into 
butterflies, their wings showed extreme color differences. Exposure to red 
light resulted in intensely colored wings, while those kept in the dark had 
paler wing colors. The color differences were most likely due to
(1) mutations in the color-producing genes
(2) the caterpillars in the red light producing more DNA
(3) gene expression being affected by the environment
(4) the caterpillars in the dark evolving less than those in the light 24 _____

25. A student used a microscope to observe 
a single-celled organism. As he watched, it 
looked as if the organism split into two cells. 
He made drawings, shown to the right of the 
organism over a short period of time. Which 
process did the student record in his drawings?
(1) genetic engineering  (3) selective breeding
(2) asexual reproduction  (4) gamete formation 

     25 _____

26. Medical professionals are concerned with the increase in the number 
of bacterial species that are resistant to antibiotics. Once resistance appears 
in a bacterial population, it spreads rapidly. This is most likely because
(1) populations of resistant bacteria are small
(2) exposure to antibiotics increases the rate of reproduction in bacteria
(3) resistant bacteria are small when compared to non-resistant bacteria.
(4) resistant bacteria survive in greater numbers and pass the trait 
to their offspring    26 _____

27. When getting a vaccination, which substance is injected into the body?
(1) bacteria to combat a pathogen
(2) white blood cells to engulf a pathogen
(3) a weakened form of a virus
(4) antibiotics to kill a virus   27 _____

28. Many beverage companies are required to recycle bottles and cans 
because this activity directly reduces
(1) air pollution and destruction of the ozone shield
(2) overpopulation and soil erosion
(3) solid waste and depletion of resources
(4) thermal pollution and extinction of wildlife  28 _____
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29. The diagram below shows some of the 
DNA in a bacterium into which a human 
gene, X, has been successfully inserted.
The bacteria that result from reproduction of
this cell will most likely have the ability to
(1) replicate all of the genetic instructions found in humans
(2) produce vaccines to be used to immunize humans
(3) produce a human blood cell according to instructions in gene X
(4) produce the human protein coded for by gene X  29 _____

30. The Eurasian water milfoil is a nonnative species, which was once 
commonly sold as an aquarium plant, and is now found growing in
many lakes in New York State. It has few natural enemies, and grows 
rapidly, crowding out many native species. This plant ruins fishing areas 
and interferes with boating and other water sports. This is an example of
(1) human consumption of finite resources
(2) an unintended consequence of adding an organism to an ecosystem
(3) an abiotic factor having a negative effect on an ecosystem
(4) the introduction of a species that has increased the long-term 
biodiversity of an ecosystem   30 _____

Part B–1
Answer all questions in this part. [13]

 Directions (31–43): For each statement or question, record in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.

31. The accompanying graph shows the size 
of a population of foxes over a period of years. 
If the line did not stay around the carrying 
capacity, but continued to rise, which concept 
would this graph best illustrate?
(1) environmental stability 
(2) genetic variety 
(3) behavioral change
(4) overproduction    31 _____

32. A food web is represented to the right.
Which organism would receive the least 
amount of transferred solar energy?
(1) grasses  (3) frogs
(2) owls  (4) field mice

     32 _____

Living Environment–June ’15 [7] [OVER]

26 Medical professionals are concerned with the
increase in the number of bacterial species that
are resistant to antibiotics. Once resistance
appears in a bacterial population, it spreads
rapidly. This is most likely because
(1) populations of resistant bacteria are small
(2) exposure to antibiotics increases the rate of

reproduction in bacteria
(3) resistant bacteria are small when compared

to non-resistant bacteria.
(4) resistant bacteria survive in greater numbers

and pass the trait to their offspring

27 When getting a vaccination, which substance is
injected into the body?
(1) bacteria to combat a pathogen
(2) white blood cells to engulf a pathogen
(3) a weakened form of a virus
(4) antibiotics to kill a virus

28 Many beverage companies are required to 
recycle bottles and cans because this activity
directly reduces
(1) air pollution and destruction of the ozone

shield
(2) overpopulation and soil erosion
(3) solid waste and depletion of resources
(4) thermal pollution and extinction of wildlife

29 The diagram below shows some of the DNA in a
bacterium into which a human gene, X, has been
successfully inserted.

The bacteria that result from reproduction of
this cell will most likely have the ability to
(1) replicate all of the genetic instructions found

in humans
(2) produce vaccines to be used to immunize

humans
(3) produce a human blood cell according to

instructions in gene X
(4) produce the human protein coded for by

gene X

30 The Eurasian water milfoil is a nonnative
species, which was once commonly sold as an
aquarium plant, and is now found growing in
many lakes in New York State. It has few 
natural enemies, and grows rapidly, crowding
out many native species. This plant ruins fishing
areas and interferes with boating and other
water sports. This is an example of
(1) human consumption of finite resources
(2) an unintended consequence of adding an

organism to an ecosystem
(3) an abiotic factor having a negative effect on

an ecosystem
(4) the introduction of a species that has

increased the long-term biodiversity of an
ecosystem

X

DNA of
bacterium
Cell wall of
bacterium

31 The graph below shows the size of a population of foxes over a period of years.

If the line did not stay around the carrying capacity, but continued to rise, which concept would this graph
best illustrate?
(1) environmental stability (3) behavioral change
(2) genetic variety (4) overproduction

32 A food web is represented below.

Which organism would receive the least amount of transferred solar energy?
(1) grasses (3) frogs
(2) owls (4) field mice
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33. Birch bolete is a fungus that normally grows on the roots of birch trees in 
New York State. During the life of the fungus and the birch, each organism 
receives nutrients from the various biochemical processes of the other. 
According to this information, it can be inferred that these two species
(1) are both predators 
(2) require the same amount of sunlight 
(3) require a similar soil pH
(4) recycle the remains of dead organisms  33 _____

34. The photographs below show different varieties of cattle and 
characteristics of each variety.

Which statement best explains the development of variety C?
(1) Nuclei from body cells taken from variety A were inserted into egg cells 
lacking nuclei taken from variety B.
(2) Selective breeding was used to combine desirable traits from 
both varieties A and B.
(3) The need to adapt to changes in the environment led to the selection 
of advantageous characteristics in the offspring of variety B.
(4) Mutations that occurred in the body cells of variety A were passed 
on to the offspring generation after generation.  34 _____

35. The diagram below represents a remora fish attached to a shark. A 
remora fish has an adhesive disk or sucker on its head, which it uses 
to attach itself to larger fishes, such as sharks. This attachment causes 
the shark no harm. The remora fish 
eat scraps of food that the sharks drop
as they feed. This is an example of
(1) an adaptation to a specialized niche
(2) an adaptation of a successful parasite
(3) competition between two fish species for food
(4) competition for abiotic resources  35 _____

33 Birch bolete is a fungus that normally grows on the roots of birch trees in New York State. During the life
of the fungus and the birch, each organism receives nutrients from the various biochemical processes of the
other. According to this information, it can be inferred that these two species
(1) are both predators (3) require a similar soil pH
(2) require the same amount of sunlight (4) recycle the remains of dead organisms

34 The photographs below show different varieties of cattle and characteristics of each variety.

Which statement best explains the development of variety C?
(1) Nuclei from body cells taken from variety A were inserted into egg cells lacking nuclei taken from 

variety B.
(2) Selective breeding was used to combine desirable traits from both varieties A and B.
(3) The need to adapt to changes in the environment led to the selection of advantageous characteristics in

the offspring of variety B.
(4) Mutations that occurred in the body cells of variety A were passed on to the offspring generation after

generation.

35 The diagram below represents a remora fish attached to a shark.

A remora fish has an adhesive disk or sucker on its head, which it uses to attach itself to larger fishes, such
as sharks. This attachment causes the shark no harm. The remora fish eat scraps of food that the sharks drop
as they feed. This is an example of
(1) an adaptation to a specialized niche
(2) an adaptation of a successful parasite
(3) competition between two fish species for food
(4) competition for abiotic resources

A
Good resistance to heat

but poor beef

B
Good beef but

poor resistance to heat

C
Good resistance to heat

and good beef
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33 Birch bolete is a fungus that normally grows on the roots of birch trees in New York State. During the life
of the fungus and the birch, each organism receives nutrients from the various biochemical processes of the
other. According to this information, it can be inferred that these two species
(1) are both predators (3) require a similar soil pH
(2) require the same amount of sunlight (4) recycle the remains of dead organisms

34 The photographs below show different varieties of cattle and characteristics of each variety.
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(1) Nuclei from body cells taken from variety A were inserted into egg cells lacking nuclei taken from 
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(3) The need to adapt to changes in the environment led to the selection of advantageous characteristics in

the offspring of variety B.
(4) Mutations that occurred in the body cells of variety A were passed on to the offspring generation after

generation.

35 The diagram below represents a remora fish attached to a shark.

A remora fish has an adhesive disk or sucker on its head, which it uses to attach itself to larger fishes, such
as sharks. This attachment causes the shark no harm. The remora fish eat scraps of food that the sharks drop
as they feed. This is an example of
(1) an adaptation to a specialized niche
(2) an adaptation of a successful parasite
(3) competition between two fish species for food
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36 Each row in the chart below represents a different population of the same species of insect. Which row
shows the population with the greatest chance of survival in a changing environment?

37 The development of nerve, muscle, and skin cells is represented in the diagram below.

Which statement best explains how each of the different cell types can develop from the same embryo?
(1) The cells have identical genetic instructions, but different parts of these instructions are being

expressed in each cell.
(2) The cells have identical genetic instructions, and all parts of these instructions are being expressed in

each cell.
(3) The cells are produced by asexual reproduction and contain identical genetic instructions.
(4) The cells contain genetic instructions from two different parents and will express the instructions from

one parent, only.

(1)

(2)

(3)

(4)

Nerve cells

Muscle cells

Skin cells

Zygote Embryo
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38 The graph below represents the effect of pH on three different enzymes at normal body temperature.

The graph illustrates that enzymes 1, 2, and 3
(1) are not affected by pH (3) work best in an acidic environment
(2) work best at different pH levels (4) work best in a basic environment

39 The human male reproductive system is represented below.

Which structure produces cells that have the potential to become gametes?
(1) A (3) C
(2) B (4) D
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The graph illustrates that enzymes 1, 2, and 3
(1) are not affected by pH (3) work best in an acidic environment
(2) work best at different pH levels (4) work best in a basic environment

39 The human male reproductive system is represented below.

Which structure produces cells that have the potential to become gametes?
(1) A (3) C
(2) B (4) D

DA

B

C

1

2

3

4

2 4 6 8 10 12

pH

R
el

at
iv

e 
R

at
e 

of
En

zy
m

e 
A

ct
iv

ity

The Effect of pH on Three Different
Enzymes at Normal Body Temperature

Key
Enzyme 1
Enzyme 2
Enzyme 3

36. Each row in the chart below represents a different population of the 
same species of insect. Which row shows the population with the greatest 
chance of survival in a changing environment?

     36 _____

37. The development of nerve, muscle, and skin cells 
is represented in the diagram below.

Which statement best explains how each of the 
different cell types can develop from the same embryo?
(1) The cells have identical genetic instructions, but different parts of 
these instructions are being expressed in each cell.
(2) The cells have identical genetic instructions, and all parts of these 
instructions are being expressed in each cell.
(3) The cells are produced by asexual reproduction and contain identical 
genetic instructions.
(4) The cells contain genetic instructions from two different parents 
and will express the instructions from one parent, only.  37 _____

38. The accompanying graph 
represents the effect of pH on 
three different enzymes at 
normal body temperature. The graph 
illustrates that enzymes 1, 2, and 3
(1) are not affected by pH 
(2) work best at different pH levels
(3) work best in an acidic environment
(4) work best in a basic environment

     38 _____
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38 The graph below represents the effect of pH on three different enzymes at normal body temperature.

The graph illustrates that enzymes 1, 2, and 3
(1) are not affected by pH (3) work best in an acidic environment
(2) work best at different pH levels (4) work best in a basic environment

39 The human male reproductive system is represented below.

Which structure produces cells that have the potential to become gametes?
(1) A (3) C
(2) B (4) D
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39. The human male reproductive 
system is represented to the right.
Which structure produces cells that 
have the potential to become gametes?
(1) A  (3) C
(2) B  (4) D 

     39 _____

40. Some scientists have collected and stored seeds for many types 
of food-producing plants. The purpose of this is to
(1) increase the destruction of environments 
(2) continue the deforestation of world ecosystems
(3) decrease the dependence on plants for food 
(4) preserve the diversity of plant species  40 _____

41. Which diagram best illustrates the relationship between the number 
of cells, tissues, and organs in a complex multicellular organism?

         (1)                      (2)                       (3)                   (4) 
     41 _____

 Base your answers to questions 42 and 43 on the diagram below, which 
represents an ameba engulfing bacteria, and on your knowledge of biology.

42. This ameba would most likely be classified as a
(1) decomposer  (2) producer       (3) consumer      (4) pathogen 42 _____

43. The activity taking place is
(1) photosynthesis  (3) autotrophic nutrition
(2) differentiation   (4) heterotrophic nutrition  43 _____

Living Environment–June ’15 [13] [OVER]

Base your answers to questions 42 and 43 on the diagram below, which represents an ameba engulfing 
bacteria, and on your knowledge of biology.

42 This ameba would most likely be classified as a
(1) decomposer (3) consumer
(2) producer (4) pathogen

43 The activity taking place is
(1) photosynthesis (3) autotrophic nutrition
(2) differentiation (4) heterotrophic nutrition

Bacterium Bacteria are in
a cell structure

Bacteria are
broken down

Ameba
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40 Some scientists have collected and stored seeds for many types of food-producing plants. The purpose of
this is to
(1) increase the destruction of environments (3) decrease the dependence on plants for food
(2) continue the deforestation of world ecosystems (4) preserve the diversity of plant species

41 Which diagram best illustrates the relationship between the number of cells, tissues, and organs in a 
complex multicellular organism?
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Part B–2
Answer all questions in this part. [12]

 Directions (44–55): For those questions that are multiple choice, record 
on the space provided the number of the choice that, of those given, best 
completes each statement or answers each question. For all other questions 
in this part, follow the directions given and record your answers in the 
spaces provided.

 Base your answers to questions 44 through 48 on the information and data 
table below and on your knowledge of biology.

The Enzyme Catalase
 Catalase is an enzyme found in nearly all living organisms that breathe or are 
exposed to oxygen. According to recent scientific studies, low levels of catalase 
may play a role in the graying process of human hair. The body naturally produces 
hydrogen peroxide, and catalase breaks it down into water and oxygen. If there 
is a dip in catalase levels, hydrogen peroxide cannot be broken down. This causes 
hydrogen peroxide to bleach hair from the inside out. Scientists believe this 
finding may someday be used in anti-graying treatments for hair.
 A pharmaceutical company, investigating ways to prevent hair from turning 
gray, took tissue samples from two different individuals. Both individuals were 
the same age. Each of the samples was placed in a solution of hydrogen 
peroxide. The volume of oxygen gas produced was measured every 5 minutes 
for 25 minutes. The data the company collected are shown below. 

 Directions (44–46): Using the information in the data table, construct a line 
graph on the grid on the next page, following the directions below.

44. Mark an appropriate scale, without any breaks in the data, on each labeled 
axis. [1]

45. Plot the data from the data table for the sample 
from person A on the grid. Connect the points and 
surround each point with a small circle. [1]

Base your answers to questions 44 through 48 on the information and data table below and on your
knowledge of biology.

The Enzyme Catalase

Catalase is an enzyme found in nearly all living organisms that breathe or are exposed
to oxygen. According to recent scientific studies, low levels of catalase may play a role in the
graying process of human hair. The body naturally produces hydrogen peroxide, and 
catalase breaks it down into water and oxygen. If there is a dip in catalase levels, hydrogen
peroxide cannot be broken down. This causes hydrogen peroxide to bleach hair from the
inside out. Scientists believe this finding may someday be used in anti-graying treatments
for hair.

A pharmaceutical company, investigating ways to prevent hair from turning gray, took
tissue samples from two different individuals. Both individuals were the same age. Each of
the samples was placed in a solution of hydrogen peroxide. The volume of oxygen gas 
produced was measured every 5 minutes for 25 minutes. The data the company collected
are shown below.

Oxygen Production in the Breakdown of 
Hydrogen Peroxide by Catalase

Directions (44–46): Using the information in the data table, construct a line graph on the grid on the next
page, following the directions below.

44 Mark an appropriate scale, without any breaks in the data, on each labeled axis.   [1]

45 Plot the data from the data table for the sample from person A on the grid. Connect the points and 
surround each point with a small circle. [1]

46 Plot the data from the data table for the sample from person B on the grid. Connect the points and 
surround each point with a small triangle.   [1]

Example:

Example:

Time
(min)

Sample from Person A
(mL oxygen)

Sample from Person B
(mL oxygen)

5 2.0 4.5
10 3.5 8.5
15 5.0 12.0
20 7.5 15.5
25 9.5 20.0

Part B–2

Answer all questions in this part.  [12]

Directions (44–55): For those questions that are multiple choice, record on the separate answer sheet 
the number of the choice that, of those given, best completes each statement or answers each question. For all
other questions in this part, follow the directions given and record your answers in the spaces provided in this
examination booklet.
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Base your answers to questions 44 through 48 on the information and data table below and on your
knowledge of biology.

The Enzyme Catalase

Catalase is an enzyme found in nearly all living organisms that breathe or are exposed
to oxygen. According to recent scientific studies, low levels of catalase may play a role in the
graying process of human hair. The body naturally produces hydrogen peroxide, and 
catalase breaks it down into water and oxygen. If there is a dip in catalase levels, hydrogen
peroxide cannot be broken down. This causes hydrogen peroxide to bleach hair from the
inside out. Scientists believe this finding may someday be used in anti-graying treatments
for hair.

A pharmaceutical company, investigating ways to prevent hair from turning gray, took
tissue samples from two different individuals. Both individuals were the same age. Each of
the samples was placed in a solution of hydrogen peroxide. The volume of oxygen gas 
produced was measured every 5 minutes for 25 minutes. The data the company collected
are shown below.

Oxygen Production in the Breakdown of 
Hydrogen Peroxide by Catalase

Directions (44–46): Using the information in the data table, construct a line graph on the grid on the next
page, following the directions below.

44 Mark an appropriate scale, without any breaks in the data, on each labeled axis.   [1]

45 Plot the data from the data table for the sample from person A on the grid. Connect the points and 
surround each point with a small circle. [1]

46 Plot the data from the data table for the sample from person B on the grid. Connect the points and 
surround each point with a small triangle.   [1]
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Directions (44–55): For those questions that are multiple choice, record on the separate answer sheet 
the number of the choice that, of those given, best completes each statement or answers each question. For all
other questions in this part, follow the directions given and record your answers in the spaces provided in this
examination booklet.
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46. Plot the data from the data table for the sample from person B on the grid. 
Connect the points and surround each point with a small triangle. [1]

47. If the temperature of the tissue samples used in the experiment had been 
raised from 37°C (body temperature) to 50°C, the results would have been 
different because
(1) more enzymes are produced at higher temperatures, increasing the 
amount of hydrogen peroxide
(2) more hydrogen peroxide is released at higher temperatures, 
increasing the activity of catalase
(3) increasing temperatures altered the structure of catalase, decreasing 
oxygen production
(4) increasing temperatures decreased the synthesis of amino acids, 
increasing levels of hydrogen peroxide  47 _____

48. According to the data provided, which person, A or B, is more likely to be 
the first to have gray hair? Support your answer. [1]

Person: ____________

________________________________________________________________
________________________________________________________________
________________________________________________________________

Note: The answer to question 47 should be recorded on your separate answer sheet.

47 If the temperature of the tissue samples used in the experiment had been raised from 37°C (body 
temperature) to 50°C, the results would have been different because
(1) more enzymes are produced at higher temperatures, increasing the amount of hydrogen peroxide
(2) more hydrogen peroxide is released at higher temperatures, increasing the activity of catalase
(3) increasing temperatures altered the structure of catalase, decreasing oxygen production
(4) increasing temperatures decreased the synthesis of amino acids, increasing levels of hydrogen peroxide

48 According to the data provided, which person, A or B, is more likely to be the first to have gray hair?
Support your answer. [1]

Person: ____________
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 Base your answers to questions 49 through 52 on the information and graph 
below and on your knowledge of biology.
 An investigation was carried out to determine the effect of drinking an 
excessive amount of water on urine flow. A subject drank 1 liter of water in
5 minutes, and then urine output was measured. 
The graph shows how the human adult kidneys 
responded to regulate water balance in the body. 
Urine output was measured every 10 minutes for 
a little over 3 hours. Normal output for an average 
adult is approximately 0.5–1 mL/min.

49. One half-hour after the liter of water was 
consumed, the urine produced by the kidneys was
(1) between 2 and 3 mL/min  (3) eight times greater than normal
(2) between 4 and 5 mL/min  (4) below the normal range 49 _____

50. The change in urine production during this 3-hour period was most 
likely the result of
(1) antibody production (3) enzymatic breakdown of the water consumed
(2) homeostatic feedback (4) nerve cell malfunctions of the kidneys 50 _____

51. Identify a structure, in organisms that do not have kidneys, that is adapted to 
regulate water balance. [1] __________________________________________

52. Approximately how long did it take, in minutes, for the body to return to 
normal after the intake of water? [1]  ____________ minutes 

 Base your answers to questions 53 through 55 on the information and data 
table below and on your knowledge of biology.
 The data table summarizes 
the changes that occurred to 
farmland in the years 
immediately following its 
abandonment. The land is 
located in a very stable
ecosystem. It was abandoned 
after years of overuse and 
weathering, which resulted in 
the depletion of soil nutrients.

53. Which type of vegetation appears to have the lowest soil nutrient 
requirements? Support your answer with information from the data table. [1]
Lowest soil nutrient requirement vegetation: ____________________________
________________________________________________________________
________________________________________________________________

Base your answers to questions 49 through 52 on the information and graph below and on your knowledge
of biology.

An investigation was carried out to determine the effect of drinking an excessive amount
of water on urine flow. A subject drank 1 liter of water in 5 minutes, and then urine output
was measured. The graph shows how the human adult kidneys responded to regulate water
balance in the body. Urine output was measured every 10 minutes for a little over 3 hours.
Normal output for an average adult is approximately 0.5–1 mL/min.

Note: The answer to question 49 should be recorded on your separate answer sheet.

49 One half-hour after the liter of water was consumed, the urine produced by the kidneys was
(1) between 2 and 3 mL/min (3) eight times greater than normal
(2) between 4 and 5 mL/min (4) below the normal range

Note: The answer to question 50 should be recorded on your separate answer sheet.

50 The change in urine production during this 3-hour period was most likely the result of
(1) antibody production
(2) homeostatic feedback
(3) enzymatic breakdown of the water consumed
(4) nerve cell malfunctions of the kidneys

51 Identify a structure, in organisms that do not have kidneys, that is adapted to regulate water balance.   [1]

52 Approximately how long did it take, in minutes, for the body to return to normal after the intake of water?
[1]

____________ minutes

Urine Production in an Adult
with Normal Kidney Function

10

8

6

4

2

0

Time (min)

U
rin

e 
O

ut
pu

t (
m

L/
m

in
)

1 
lit

er
 o

f w
at

er
 c

on
su

m
ed

0 60 120 180

Living Environment–June ’15 [16]

Base your answers to questions 53 through 55 on the information and data table below and on your 
knowledge of biology.

The data table summarizes the changes that occurred to farmland in the years 
immediately following its abandonment. The land is located in a very stable ecosystem. It
was abandoned after years of overuse and weathering, which resulted in the depletion of
soil nutrients.

Common Types of Vegetation Present

53 Which type of vegetation appears to have the lowest soil nutrient requirements? Support your answer with
information from the data table.   [1]

Lowest soil nutrient requirement vegetation: ___________________________________________________

54 Assuming the ecosystem remains undisturbed, which type of vegetation would you expect to be most 
common in this area 200 years after it was first abandoned? Support your answer.   [1]

Most common vegetation: ___________________________________________________

55 Describe how the types of vegetation present on this farmland would change if a fire burned down all the
trees 120 years after the land was abandoned.   [1]

Years Since
Abandoned

Grasses and
Weeds Shrubs Pine Forest Hardwood

Forest

1 X
18 X X X
30 X
70 X X
100 X

118 (present) X

Living Environment–June ’15 [17] [OVER]
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54. Assuming the ecosystem remains undisturbed, which type of vegetation 
would you expect to be most common in this area 200 years after it was first 
abandoned? Support your answer. [1]
Most common vegetation: __________________________________________
________________________________________________________________
________________________________________________________________

55. Describe how the types of vegetation present on this farmland would change 
if a fire burned down all the trees 120 years after the land was abandoned. [1]
________________________________________________________________
________________________________________________________________

Part C
Answer all questions in this part. [17]

 Directions (56–72): Record your answers in the spaces provided.
 
 Base your answer to question 56–58 on the information and photograph 
below and on your knowledge of biology.

 The photograph is part of an advertisement used by 
a company selling solar panels. The company claims that 
their panels, like plants, provide clean, renewable energy. 
They also claim that using solar panels will have a positive 
effect on the biosphere by reducing global warming.

56–58 Explain why these claims are valid. In your answer, be sure to:
 •  explain why both plants and solar panels provide renewable energy, 
  rather than nonrenewable energy [1]
 •  state how the widespread use of solar panels to generate electricity 
  can help to reduce global warming [1]
 •  state how the energy-capturing process used by plants worldwide 
  can help to reduce global warming [1] 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Part C

Answer all questions in this part. [17]

Directions (56–72): Record your answers in the spaces provided in this examination booklet.
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Base your answer to question 56–58 on the information and photograph below and on your knowledge of
biology.

The photograph below is part of an advertisement used by a company selling solar 
panels. The company claims that their panels, like plants, provide clean, renewable energy.
They also claim that using solar panels will have a positive effect on the biosphere by 
reducing global warming.

56–58 Explain why these claims are valid. In your answer, be sure to:
• explain why both plants and solar panels provide renewable energy, rather than nonrenewable 

energy   [1]
• state how the widespread use of solar panels to generate electricity can help to reduce global 

warming   [1]
• state how the energy-capturing process used by plants worldwide can help to reduce global 

warming  [1]

Source:http://www.stockwatch.in/files/Energy.jpg
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 Base your answers to questions 59 and 60 on the information below and on 
your knowledge of biology
 
 Fungi are interesting organisms that interact with humans in many ways. 
Yeasts are fungi used in the food industry to produce products such as bread and 
certain beverages. Some fungi are valuable in medicine. For example, the drug 
cyclosporine, which is capable of suppressing the response of the immune system 
to foreign antigens, and the antibiotic penicillin are both products from fungi. Other 
fungi are less welcomed by humans. The irritation of athlete’s foot is caused by a 
fungus, and a number of allergies are caused by reproductive spores released by 
fungi.

59. Describe the role of a drug like cyclosporine when transplanting organs 
from one person to another person. [1]
________________________________________________________________
________________________________________________________________

60. Explain the difference between an infection caused by a fungus and an 
allergy caused by a fungus. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

 Base your answers to questions 61 and 62 on the information below and on 
your knowledge of biology.

 Female mosquitoes need a meal of blood from a person or other animal in 
order to produce eggs. It has been discovered that mosquitoes have cells on their 
antennae that can detect the insect repellent known as DEET. The repellent is not 
harmful to mosquitoes, but when mosquitoes detect DEET, they will not land on 
the surface where the DEET has been applied. This protects people from being 
bitten by mosquitoes.
 Recently, scientists found some mosquitoes that are resistant to DEET because 
they do not detect its presence. They bred these mosquitoes and eventually 
produced a population consisting of about 50% DEET-resistant insects.

61. Identify the process most likely responsible for 
a mosquito initially becoming resistant to DEET. [1] ______________________

62. Mosquitoes with DEET resistance have been found in natural environments. 
Explain how the continued use of this repellent may cause the percentage of 
these resistant mosquitoes to increase in the future. [1]
________________________________________________________________
_______________________________________________________________
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 Base your answers to questions 63 through 67 on the passage below and on 
your knowledge of biology.
 Ocean-dwelling (marine) iguanas and land iguanas inhabit the Galapagos 
Islands. Some scientists believe that both types of iguanas diverged from a com-
mon ancestor. Marine iguanas eat algae. Land iguanas feed on cacti. Algae are 
more abundant in the ocean than cacti are on the islands. Both species lay their 
eggs in the sand.
 Rats, cats, and goats have been introduced to the islands by humans. Rats 
feed on iguana eggs, cats eat baby iguanas, and goats eat cacti.

63. Identify the process by which ancestral iguanas developed into the 
present-day marine iguanas and land iguanas of the Galapagos Islands. [1]

Process: ________________________

64. Identify one organism in the Galapagos Islands that directly limits the 
population of both the marine iguanas and land iguanas. [1]

Organism: ______________________

65. Which population of iguanas, marine or land, would you expect to be 
larger? Support your answer. [1]

Population of iguana:__________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

66. Would the introduction of goats have a greater effect on the population of 
the marine iguanas or the land iguanas? Support your answer. [1]

Population of iguana:__________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

67. Identify one technique that can be used to support the conclusion that these 
two species of iguana developed from a common ancestor. [1]

Technique:________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
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 Base your answer to question 68–72 on the information and diagram below 
and on your knowledge of biology.

 The presence of air is believed to be 
important for root growth in bean plants. 
The apparatus available to conduct an 
investigation is shown below. There are 
enough bottles and other materials to have 
multiple setups. Air (for aeration) can be 
bubbled into the bottle through the rubber tube.

68–72 Design an experiment to test the effect of aeration on the growth of roots 
of bean seedlings. In your answer, be sure to:
 •  state one hypothesis the experiment would test [1]
 •  describe how the control group will be treated differently from 
  the experimental group [1]
 •  identify the dependent variable in the experiment [1]
 •  state one reason why many setups should be used in both the 
  experimental and control groups [1]
 •  state one reason why several different kinds of seedlings were 
  not tested in this experiment [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Part D
Answer all questions in this part. [13]

 Directions (73–85): For those questions that are multiple choice, record 
in the space provided the number of the choice that, of those given, best 
completes the statement or answers the question. For all other questions 
in this part, follow the directions given and record your answers in the 
spaces provided.

73. The buildup of waste products in muscle cells that are active might cause
(1) digestion   (3) increased fatigue
(2) cellular respiration  (4) decreased heart rate  73 _____

Base your answer to question 68–72 on the information and diagram below and on your knowledge of 
biology.

The presence of air is believed to be important for root growth in bean plants. The 
apparatus available to conduct an investigation is shown below. There are enough bottles and
other materials to have multiple setups. Air (for aeration) can be bubbled into the bottle
through the rubber tube.

68–72 Design an experiment to test the effect of aeration on the growth of roots of bean seedlings. In your
answer, be sure to:
• state one hypothesis the experiment would test   [1]
• describe how the control group will be treated differently from the experimental group   [1]
• identify the dependent variable in the experiment   [1]
• state one reason why many setups should be used in both the experimental and control groups   [1]
• state one reason why several different kinds of seedlings were not tested in this experiment   [1]

Rubber tube
from aerating

pump Plant nutrient
solution

Plastic
modeling clay

Bean seedling

Source: Biology Handbook, SED 1960

Living Environment–June ’15 [21] [OVER]
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Part D

Answer all questions in this part. [13]

Directions (73–85): For those questions that are multiple choice, record on the separate answer sheet the
number of the choice that, of those given, best completes the statement or answers the question. For all other
questions in this part, follow the directions given and record your answers in the spaces provided in this 
examination booklet.

Note: The answer to question 73 should be recorded on your separate answer sheet.

73 The buildup of waste products in muscle cells that are active might cause
(1) digestion (3) increased fatigue
(2) cellular respiration (4) decreased heart rate

Note: The answer to question 74 should be recorded on your separate answer sheet.

74 The diagram below shows the evolutionary relationships among several types of mammals.

Which mammal would be most closely related to a hippopotamus?
(1) deer (3) pig
(2) whale (4) cow

Earlier
Mammal
Species

Cow

Deer

Whale

Hippopotamus

Pig

Camel

Living Environment–June ’15 [22]

74. The diagram below shows the evolutionary relationships among several 
types of mammals.

Which mammal would be most closely related to a hippopotamus?
(1) deer  (2) whale               (3) pig (4) cow 74 _____

 Base your answers to questions 75 and 76 on the information and data table 
below and on your knowledge of biology.

 A group of students obtained 
the following data while trying to 
determine the effect of exercise 
on pulse rate.

75. Which statement is an 
example of an observation the 
students could have made?
(1) Pulse rates in beats per minute decrease for all people after exercise.
(2) Student A most likely exercises regularly.
(3) The pulse rate of student C was dangerously low.
(4) The pulse rate of student F increased by 30 beats per minute. 75 _____

76. Which two body systems were most actively involved in this experiment?
(1) respiratory and immune  (3) respiratory and circulatory
(2) digestive and endocrine  (4) immune and circulatory 76 _____

77. The diagram below represents a green plant cell viewed with the high 
power of a compound light microscope before and after a particular substance 
was added.

Identify a substance that could have been added to the slide to bring about the 
change shown. [1]
_______________________________

Living Environment–June ’15 [23] [OVER]

Base your answers to questions 75 and 76 on the information and data table below and on your knowledge
of biology.

A group of students obtained the following data while trying to determine the effect of
exercise on pulse rate.

Effect of Exercise on Pulse Rate

Note: The answer to question 75 should be recorded on your separate answer sheet.

75 Which statement is an example of an observation the students could have made?
(1) Pulse rates in beats per minute decrease for all people after exercise.
(2) Student A most likely exercises regularly.
(3) The pulse rate of student C was dangerously low.
(4) The pulse rate of student F increased by 30 beats per minute.

Note: The answer to question 76 should be recorded on your separate answer sheet.

76 Which two body systems were most actively involved in this experiment?
(1) respiratory and immune (3) respiratory and circulatory
(2) digestive and endocrine (4) immune and circulatory

Student Resting Pulse Rate
(beats per minute)

Pulse Rate
After Exercising
(beats per minute)

A 66 92
B 82 107
C 65 97
D 74 124
E 79 118
F 68 98
G 89 122

Living Environment–June ’15 [24]

77 The diagram below represents a green plant cell viewed with the high power of a compound light 
microscope before and after a particular substance was added.

Identify a substance that could have been added to the slide to bring about the change shown.   [1]

78 Using the DNA base sequences below, identify which two species are more closely related. Support your
answer.   [1]

Species A: CAC  GTG  GAC  AGA  GGA  CAC  CTC

Species B: CAT  GTG  GAC  AGA  GGA  CAC  CTC

Species C: CAC  GTA  GAC  TGA  GGA  CTT  CTC

Species: ____________ and ____________ 

79 A student observing onion cells using a microscope was having difficulty seeing any detail in the cells. State
one action the student could take to improve the detail.   [1]

Before After
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78. Using the DNA base sequences below, identify which two species are more 
closely related. Support your answer. [1]

  Species A:  CAC   GTG   GAC   AGA   GGA   CAC   CTC
  Species B:  CAT   GTG   GAC   AGA   GGA   CAC   CTC
  Species C:  CAC  GTA   GAC   TGA   GGA   CTT   CTC

Species: ____________ and ____________

________________________________________________________________
________________________________________________________________
________________________________________________________________

79. A student observing onion cells using a microscope was having difficulty 
seeing any detail in the cells. State one action the student could take to improve 
the detail. [1]
____________________________________

 Base your answers to questions 80 and 81 on the diagram below and on 
your knowledge of biology. The diagram represents the results of paper 
chromatography performed on extracts from five organisms.

80. Identify one pigment molecule common to all five organisms. [1]
____________________________________

81. Which two organisms are most closely related?
(1) cyanobacteria and green algae   (3) brown algae and red algae
(2) red algae and spinach                 (4) red algae and cyanobacteria  81 _____

Living Environment–June ’15 [25] [OVER]

Base your answers to questions 80 and 81 on the diagram below and on your knowledge of biology. 
The diagram represents the results of paper chromatography performed on extracts from five organisms.

80 Identify one pigment molecule common to all five organisms.   [1]

Note: The answer to question 81 should be recorded on your separate answer sheet.

81 Which two organisms are most closely related?
(1) cyanobacteria and green algae (3) brown algae and red algae
(2) red algae and spinach (4) red algae and cyanobacteria

Red algae Green algae SpinachBrown algaeCyanobacteria

mixture of
pigments

xanthophyll
(faint yellow)

fucoxanthin
(bright

orange-brown)

chlorophyll c
(pale green)

chlorophyll a
(blue-green)

chlorophyll b
(yellow-green)

xanthophylls
(yellow)

Beta carotene
(yellow-orange)
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 Base your answers to questions 82 through 84 on the diagram below and 
on your knowledge of biology. The diagram shows variations in the beaks of 
finches in the Galapagos Islands.

82. In this diagram, the variety of beak sizes and shapes are adaptations 
directly related to successful
(1) feeding       (2) camouflage        (3) defense       (4) singing 82 _____

83. State one reason why the large ground finch and the woodpecker 
finch can live successfully on the same island. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

84. Identify one finch in the diagram that is least likely to compete with any of 
the other finches. Support your answer. [1]

________________________________________________________________
________________________________________________________________
________________________________________________________________

85. State one reason why a molecule may not be able to pass into or out of a 
cell. [1]

________________________________________________________________
________________________________________________________________
________________________________________________________________

Living Environment–June ’15 [26]

Base your answers to questions 82 through 84 on the diagram below and on your knowledge of biology. 
The diagram shows variations in the beaks of finches in the Galapagos Islands.

Note: The answer to question 82 should be recorded on your separate answer sheet.

82 In this diagram, the variety of beak sizes and shapes are adaptations directly related to successful
(1) feeding (3) defense
(2) camouflage (4) singing

83 State one reason why the large ground finch and the woodpecker finch can live successfully on the same
island.   [1]

84 Identify one finch in the diagram that is least likely to compete with any of the other finches. Support your
answer.   [1]

85 State one reason why a molecule may not be able to pass into or out of a cell.   [1]

Large
ground
finch

Vegetarian
tree finch

Large
insectivorous

tree finch

Small
insectivorous

tree finch

Woodpecker
finch

Warbler
finch

Cactus
ground finch

Sharp-beaked
ground finch

Small
ground finch

Medium
ground finch

G
ra

sp
in

g
bi

lls
Probing bills

Crushing
bills

Warbler
finch

Tr
ee

fin
ch

es

Ground
finches

Insect
eaters

Cactus
eaters

Seed
eaters

Fruit eaters

P
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ro
t-
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e
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lls

Source: www.pbs.org
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1 Which statement is an example of the inter-
dependence of organisms?
(1) Owls hunt at night.
(2) Ants get food from insects and protect

insects from predators.
(3) Ticks feed on the blood of animals and the

ticks grow larger.
(4) Crows feed on dead mice.

2 Residents of a town are concerned that a recently
built factory could pose health risks. Scientists
were asked to investigate the effects of the 
factory on the health of local residents. The most
relevant information they reported was that
(1) in a survey, residents felt that the air in town

looks dirtier now
(2) there have been reports that other types of

factories have been linked with health issues
(3) residents have occasionally seen smoke 

coming from the factory
(4) local medical facilities have recently reported

a 15% increase in the number of patients
treated for asthma

3 Farmers may someday clone their best milk-
producing cow into a whole herd. What potential
disadvantage might be important to consider in
having such a large group of clones on one farm?
(1) It may be difficult to tell the animals apart.
(2) Lack of variation may limit survival in the

herd.
(3) The cows could be fertilized by only one

type of bull.
(4) The cows could be mated only with each

other.

4 DNA replication occurs in preparation for
(1) mitosis, only
(2) meiosis, only
(3) both mitosis and meiosis
(4) neither mitosis nor meiosis

5 An individual eats a hamburger. Which two 
systems must interact to transfer the nutrients in
the hamburger to human muscle tissue?
(1) respiratory and excretory
(2) digestive and immune
(3) digestive and circulatory
(4) circulatory and respiratory

6 The diagram below shows cell A completing a
life process.

Cell A performs functions similar to the tissues
and systems in complex, multicellular organisms.
This process results in
(1) increased genetic variation
(2) the maintenance of homeostasis
(3) a reduction in competition
(4) increased autotrophic nutrition

7 The shape of a protein molecule directly determines its
(1) movements through the cytoplasm
(2) functions inside and outside of cells
(3) roles in building water molecules
(4) circulation throughout the body

Cell A

Living Environment–June ’16 [2]

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.

June 2016
Part A

Answer all questions in this part. [30]
 Directions (1–30): For each statement or question, write in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.

1. Which statement is an example of the interdependence of organisms?
(1) Owls hunt at night.
(2) Ants get food from insects and protect insects from predators.
(3) Ticks feed on the blood of animals and the ticks grow larger.
(4) Crows feed on dead mice.   1 _____

2. Residents of a town are concerned that a recently built factory could pose 
health risks. Scientists were asked to investigate the effects of the factory on the 
health of local residents. The most relevant information they reported was that
(1) in a survey, residents felt that the air in town looks dirtier now
(2) there have been reports that other types of factories have been 
linked with health issues
(3) residents have occasionally seen smoke coming from the factory
(4) local medical facilities have recently reported a 15% increase in 
the number of patients treated for asthma  2 _____

3. Farmers may someday clone their best milk-producing cow into 
a whole herd. What potential disadvantage might be important to 
consider in having such a large group of clones on one farm?
(1) It may be difficult to tell the animals apart.
(2) Lack of variation may limit survival in the herd.
(3) The cows could be fertilized by only one type of bull.
(4) The cows could be mated only with each other.  3 _____

4. DNA replication occurs in preparation for
(1) mitosis, only  (3) both mitosis and meiosis
(2) meiosis, only  (4) neither mitosis nor meiosis 4 _____

5. An individual eats a hamburger. Which two systems must interact 
to transfer the nutrients in the hamburger to human muscle tissue?
(1) respiratory and excretory (3) digestive and circulatory
(2) digestive and immune (4) circulatory and respiratory 5 _____

6. The diagram shows cell A completing a life 
process. Cell A performs functions similar to the 
tissues and systems in complex, multicellular 
organisms. This process results in
(1) increased genetic variation (3) a reduction in competition
(2) the maintenance of homeostasis (4) increased autotrophic nutrition 6 _____
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7. The shape of a protein molecule directly determines its
(1) movements through the cytoplasm
(2) functions inside and outside of cells
(3) roles in building water molecules
(4) circulation throughout the body   7 _____

8. The diagram below represents a cell and some molecules in its environment.

Which molecule would require the use of energy in order to be brought 
into the cell?
(1) 1  (2) 2  (3) 3 (4) 4 8 _____

9. Many domestic plants that are currently used for food by humans share a 
wild plant ancestor. The changes that have occurred in four common plants and 
the results are shown in the chart below.

What event most likely produced the changes that occurred in the wild plant 
ancestor?
(1) Mutations in wild mustard sex cells were passed on to offspring.
(2) Humans did not like to eat wild mustard.
(3) Competition for survival occurred in all ecosystems of the world.
(4) Ancient herbivores overgrazed wild mustard.  9 _____

10. A strand of DNA in a skin cell contains the bases:
A-T-G-C-C-A-T-C-G-G-T-A

After the cell is exposed to ultraviolet light, the strand contains the bases:
A-T-G-G-C-C-A-T-C-G-G-T-A

Which statement describes the result of this exposure?
(1) A new base has been inserted.
(2) A base has been deleted.
(3) One base has been substituted for another.
(4) There have been no changes in the bases.  10 _____

8 The diagram below represents a cell and some molecules in its environment.

Which molecule would require the use of energy in order to be brought into the cell?
(1) 1 (3) 3
(2) 2 (4) 4

9 Many domestic plants that are currently used for food by humans share a wild plant ancestor. The changes
that have occurred in four common plants and the results are shown in the chart below.

What event most likely produced the changes that occurred in the wild plant ancestor?
(1) Mutations in wild mustard sex cells were passed on to offspring.
(2) Humans did not like to eat wild mustard.
(3) Competition for survival occurred in all ecosystems of the world.
(4) Ancient herbivores overgrazed wild mustard.

Wild Plant Ancestor Change That Occurred Resulting Modern Plant

wild mustard reduced flower development broccoli

wild mustard sterile flowers cauliflower

wild mustard enlargement of leaves kale

wild mustard shortened stem length cabbage

Key

2

3

4

1

Living Environment–June ’16 [3] [OVER]

8 The diagram below represents a cell and some molecules in its environment.

Which molecule would require the use of energy in order to be brought into the cell?
(1) 1 (3) 3
(2) 2 (4) 4

9 Many domestic plants that are currently used for food by humans share a wild plant ancestor. The changes
that have occurred in four common plants and the results are shown in the chart below.

What event most likely produced the changes that occurred in the wild plant ancestor?
(1) Mutations in wild mustard sex cells were passed on to offspring.
(2) Humans did not like to eat wild mustard.
(3) Competition for survival occurred in all ecosystems of the world.
(4) Ancient herbivores overgrazed wild mustard.

Wild Plant Ancestor Change That Occurred Resulting Modern Plant

wild mustard reduced flower development broccoli

wild mustard sterile flowers cauliflower

wild mustard enlargement of leaves kale

wild mustard shortened stem length cabbage

Key

2

3

4

1

Living Environment–June ’16 [3] [OVER]
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11. An ameba, a one-celled organism, can move, ingest, and transport 
materials within the cell, because it has
(1) organs  (2) organelles  (3) tissues (4) systems 11 _____

12. In humans, the placenta is essential to the embryo for
(1) nutrition, excretion, and reproduction
(2) respiration, nutrition, and excretion
(3) movement, reproduction, and nutrition
(4) coordination, movement, and growth  12 _____

13. A student infected by a common cold virus ran a low-grade fever. 
After a few days, the student’s temperature returned to normal and the 
student was free of cold symptoms. The fever served as
(1) an antigen in the circulatory system (3) a biological catalyst
(2) an immune response to a pathogen (4) a weakened pathogen 13 _____

14. Many animals have developed courtship behaviors. Males will often 
dance, swim, or sing in a particular way to attract a female. Males who are
more successful at the courtship behavior will have a greater chance of 
having more offspring. This behavior is a result of
(1) natural selection (3) asexual reproduction
(2) genetic engineering (4) gene manipulation 14 _____

15. After a zygote is formed, specialization of cells occurs. Through 
which process do the cells of a zygote become specialized?
(1) sexual reproduction  (3) fertilization
(2) meiosis   (4) differentiation  15 _____

16. A farmer wanted to rid his apple trees of a particular leaf-eating insect. 
He sprayed his trees with an insecticide that killed 98% of the insects. The 
survival of 2% of this population of insects is most likely due to
(1) genes obtained from another species
(2) certain chemicals that stimulated overproduction
(3) variations that resulted from sexual reproduction
(4) their ability to produce food from the pesticide  16 _____

17. Which occurrence represents an example of evolution?
(1) Exposure to radiation reduces the rate of mutation in leaf cells.
(2) A mutation in a liver cell causes a person to produce an enzyme 
that is less efficient.
(3) Cells in a zygote eventually change into bone cells or skin cells.
(4) Some antibiotics are almost useless, because pathogens have 
developed a resistance to these antibiotics.  17 _____
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19 The paramecium is a single-celled organism 
that reproduces asexually. The offspring of a
paramecium usually contain
(1) only half of the genes of the parent cells
(2) more DNA than the parent cell
(3) genetic material identical to that of the 

parent cell
(4) fewer mutations than the parent cell

20 A dead or weakened pathogen used to establish
immunity would most likely be found in
(1) a pesticide (3) a vaccine
(2) an antibiotic (4) a toxin

21 Which statement is true for all of the organisms
in the ecosystem represented in the diagram
below?

(1) They use energy to combine the inorganic
molecules carbon dioxide and water into
energy-rich organic compounds.

(2) Stored energy cannot be used by these
organisms as a source of energy for life
processes.

(3) Energy stored in inorganic molecules is
released during cellular respiration in these
organisms.

(4) Energy is used by the organisms to obtain
and transport materials, and to eliminate
wastes.

22 When a natural disaster destroys a stable 
ecosystem, the area is temporarily less stable
than before. This is most likely due to
(1) a decrease in biodiversity
(2) an increase in the number of food chains
(3) an increase in the number of species
(4) a decrease in the rate of mutation

23 An individual walks out of his air-conditioned
(75°F) home into the hot outside environment
(85°F). His ability to adjust to this changing
environment involves a mechanism similar to
(1) the regulation of water loss by guard cells in

plant leaves
(2) the digestion of carbohydrates by enzymes
(3) using ATP for the diffusion of water
(4) glucose production in the pancreas

24 Nonrenewable resources are
(1) not finite and are not depleted over time
(2) not finite and are depleted over time
(3) finite and are not depleted over time
(4) finite and are depleted over time

25 Dodder, a plant with no chlorophyll, grows on a
living plant of a different species from which it
obtains nutrients. Which pair of terms describes
this relationship?
(1) parasite and host
(2) predator and prey
(3) producer and decomposer
(4) consumer and scavenger

26 Three human hormones most directly involved
in sexual reproduction are
(1) estrogen, insulin, and progesterone
(2) testosterone, estrogen, and insulin
(3) progesterone, ATP, and testosterone
(4) estrogen, progesterone, and testosterone

27 At one point, scientists observed that the ozone
shield was getting thinner. They warned that the
loss of the effectiveness of this shield may lead 
to an increase in
(1) allergies to ozone
(2) mutations that lead to cancer
(3) viral diseases, such as AIDS
(4) ice formation at the poles

28 As it grows from a seed to a mature plant, a plant
will grow taller and thicker. Which are abiotic
factors most responsible for the increase in the
mass of the plant?
(1) water, minerals, bacteria
(2) sunlight, oxygen, plant receptors
(3) minerals, water, plant enzymes
(4) water, sunlight, carbon dioxide

Living Environment–June ’16 [5] [OVER]

18. Populations of aspen trees in the western United States are being 
destroyed by an unexplained illness. The altered landscape is affecting the 
animals that live there. Populations of deer mice are increasing greatly in 
these areas. Unfortunately, these mice often carry a virus that is deadly to 
humans. This scenario best illustrates that
(1) a change in the environment always results in disease
(2) humans are the cause of the breakdown of this ecosystem
(3) the stability of this ecosystem is limited by the amount of water available
(4) every population in an ecosystem is linked with other populations 18 _____

19. The paramecium is a single-celled organism that reproduces asexually. 
The offspring of a paramecium usually contain
(1) only half of the genes of the parent cells
(2) more DNA than the parent cell
(3) genetic material identical to that of the parent cell
(4) fewer mutations than the parent cell  19 _____

20. A dead or weakened pathogen used to establish immunity would 
most likely be found in
(1) a pesticide  (2) an antibiotic     (3) a vaccine (4) a toxin 20 _____

21. Which statement is true for all of the organisms
in the ecosystem represented in the diagram?
(1) They use energy to combine the inorganic 
molecules carbon dioxide and water into 
energy-rich organic compounds.
(2) Stored energy cannot be used by these 
organisms as a source of energy for life processes.
(3) Energy stored in inorganic molecules is released during cellular 
respiration in these organisms.
(4) Energy is used by the organisms to obtain and transport materials, 
and to eliminate wastes.   21 _____

22. When a natural disaster destroys a stable ecosystem, the area is 
temporarily less stable than before. This is most likely due to
(1) a decrease in biodiversity
(2) an increase in the number of food chains
(3) an increase in the number of species
(4) a decrease in the rate of mutation   22 _____

23. An individual walks out of his air-conditioned (75°F) home into the hot 
outside environment (85°F). His ability to adjust to this changing environment 
involves a mechanism similar to
(1) the regulation of water loss by guard cells in plant leaves
(2) the digestion of carbohydrates by enzymes
(3) using ATP for the diffusion of water
(4) glucose production in the pancreas  23 _____
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24. Nonrenewable resources are
(1) not finite and are not depleted over time
(2) not finite and are depleted over time
(3) finite and are not depleted over time
(4) finite and are depleted over time   24 _____

25. Dodder, a plant with no chlorophyll, grows on a living plant of a 
different species from which it obtains nutrients. Which pair of terms 
describes this relationship?
(1) parasite and host (3) producer and decomposer 
(2) predator and prey (4) consumer and scavenger 25 _____

26. Three human hormones most directly involved in sexual reproduction are
(1) estrogen, insulin, and progesterone
(2) testosterone, estrogen, and insulin
(3) progesterone, ATP, and testosterone
(4) estrogen, progesterone, and testosterone  26 _____

27. At one point, scientists observed that the ozone shield was getting 
thinner. They warned that the loss of the effectiveness of this shield 
may lead to an increase in
(1) allergies to ozone (3) viral diseases, such as AIDS
(2) mutations that lead to cancer (4) ice formation at the poles 27 _____

28. As it grows from a seed to a mature plant, a plant will grow taller 
and thicker. Which are abiotic factors most responsible for the increase 
in the mass of the plant?
(1) water, minerals, bacteria
(2) sunlight, oxygen, plant receptors
(3) minerals, water, plant enzymes
(4) water, sunlight, carbon dioxide   28 _____

29. Structures in an animal cell are 
represented in the diagram. Which 
row in the chart correctly identifies 
the functions of structures A, B, and C?

     29 _____

Living Environment–June ’16 [6]

29 Structures in an animal cell are represented in the diagram below.

Which row in the chart correctly identifies the functions of structures A, B, and C?

30 The diagram below represents how air pollution may move across the eastern United States.

In order to reduce the amount of air pollution in Pennsylvania, which change is necessary?
(1) Laws must be passed to protect endangered species.
(2) The use of natural resources must be increased.
(3) More coal-burning power plants must be built.
(4) The cooperation between the different states must be improved.

Row Structure A Structure B Structure C

(1) waste removal extract energy from nutrients protein synthesis

(2) information storage transport of materials storage of liquids

(3) protein synthesis storage of wastes reproduction

(4) cell communication transport of materials waste removal
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30. The diagram represents how air 
pollution may move across the eastern 
United States. In order to reduce the 
amount of air pollution in Pennsylvania, 
which change is necessary?
(1) Laws must be passed to protect 
endangered species.
(2) The use of natural resources 
must be increased.
(3) More coal-burning power 
plants must be built.
(4) The cooperation between the different states must be improved. 30 _____

Part B–1
Answer all questions in this part. [13]

 Directions (31–43): For each statement or question, record in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.

 Base your answers to questions 31 and 32 on the diagram below and on 
your knowledge of biology. The diagram represents part of a food web.

31. Which sequence of organisms represents a food chain within this food web?
(1) tadpoles → algae → daphnia → back swimmers
(2) sedges → ants → frogs → kookaburras
(3) algae → daphnia → decayed material → bacteria
(4) dragonflies → sedges → ants →centipedes  31 _____

32. Which population would be most immediately affected by the 
removal of the lizard population?
(1) sedges  (2) algae  (3) ants (4) centipedes 32 _____
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Base your answers to questions 31 and 32 on the diagram below and on your knowledge of biology. 
The diagram represents part of a food web.

31 Which sequence of organisms represents a food chain within this food web?
(1) tadpoles → algae → daphnia → back swimmers
(2) sedges → ants → frogs → kookaburras
(3) algae → daphnia → decayed material → bacteria
(4) dragonflies → sedges → ants →centipedes

32 Which population would be most immediately affected by the removal of the lizard population?
(1) sedges (3) ants
(2) algae (4) centipedes

Dragonflies

Kookaburras
Maned geese
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material

SedgesMoths
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Back
swimmers

Part B–1

Answer all questions in this part.  [13]

Directions (31–43): For each statement or question, record on the separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.
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33. During an investigation, a student measures out 15 grams of salt. Then, he 
measures 15 milliliters of water and adds the salt to it. Next, he measures a 
1 centimeter wide by 4 centimeters long section of plant leaf.
Which list of tools is arranged in the order that the student used them?
(1) graduated cylinder, ruler, balance 
(2) balance, ruler, graduated cylinder
(3) graduated cylinder, balance, ruler 
(4) balance, graduated cylinder, ruler   33 _____

 Base your answers to questions 34 
through 36 on the graph and on your 
knowledge of biology. The graph shows 
the masses of different types of plants 
found in an area of the Adirondack 
Mountains after a forest fire occurred.

34. Based on the information provided in the graph, the process that 
is occurring is
(1) ecological succession  (3) selective breeding
(2) biological evolution  (4) genetic engineering 34 _____

35. The time shown in the graph is most likely measured in
(1) days  (2) weeks  (3) months (4) years 35 _____

36. The mass of plants shown in the graph refers to the mass of a 
number of
(1) populations   (2) decomposers   (3) ecosystems  (4) communities 36 _____

 Base your answers to questions 37 and 38 on the diagram below and on 
your knowledge of biology. The diagram represents a portion of a starch 
molecule.

37. The building blocks for this molecule are
(1) amino acids   (2) simple sugars   (3) fats   (4) molecular bases 37 _____

38. The energy in this molecule is stored
(1) in the bonds between atoms 
(2) in the oxygen found in the molecule
(3) when the carbon atoms break off 
(4) when water breaks this molecule apart  38 _____

33 During an investigation, a student measures out 15 grams of salt. Then, he measures 15 milliliters of water
and adds the salt to it. Next, he measures a 1 centimeter wide by 4 centimeters long section of plant leaf.
Which list of tools is arranged in the order that the student used them?
(1) graduated cylinder, ruler, balance (3) graduated cylinder, balance, ruler
(2) balance, ruler, graduated cylinder (4) balance, graduated cylinder, ruler

Base your answers to questions 34 through 36 on the graph below and on your knowledge of biology. The
graph shows the masses of different types of plants found in an area of the Adirondack Mountains after a forest
fire occurred.

34 Based on the information provided in the graph, the process that is occurring is
(1) ecological succession (3) selective breeding
(2) biological evolution (4) genetic engineering

35 The time shown in the graph is most likely measured in
(1) days (3) months
(2) weeks (4) years

36 The mass of plants shown in the graph refers to the mass of a number of
(1) populations (3) ecosystems
(2) decomposers (4) communities

Maple
trees

Spruce
trees

Grasses Shrubs

Birch trees

Time
M

as
s 

of
 P

la
nt

s

Living Environment–June ’16 [8]

Base your answers to questions 37 and 38 on the diagram below and on your knowledge of biology. The dia-
gram represents a portion of a starch molecule.

37 The building blocks for this molecule are
(1) amino acids (3) fats
(2) simple sugars (4) molecular bases

38 The energy in this molecule is stored
(1) in the bonds between atoms (3) when the carbon atoms break off
(2) in the oxygen found in the molecule (4) when water breaks this molecule apart

Base your answer to question 39 on the information below and on your knowledge of biology.

A genetically modified pig, nicknamed the “enviropig,” has the ability to produce a 
bacterial enzyme in its saliva that helps reduce the amount of phosphorus in its wastes.
Phosphorus pollution is a serious environmental concern. Enviropigs are expensive, but the
cost is balanced against the benefit to the environment. There is also a concern that the US
Department of Agriculture still has not cleared enviropig meat for human consumption.

39 Government agencies and citizens should propose the use of enviropig in the future only after
(1) developing ways to remove the bacterial enzyme
(2) assessing risks, costs, and benefits
(3) people have eaten lots of enviropig meat and determined the effects
(4) a different, cheaper pig can be produced regardless of the output of phosphorus
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 Base your answer to question 39 on the information below and on your 
knowledge of biology.

 A genetically modified pig, nicknamed the “enviropig,” has the ability to 
produce a bacterial enzyme in its saliva that helps reduce the amount of 
phosphorus in its wastes. Phosphorus pollution is a serious environmental concern. 
Enviropigs are expensive, but the cost is balanced against the benefit to the 
environment. There is also a concern that the US Department of Agriculture 
still has not cleared enviropig meat for human consumption.

39. Government agencies and citizens should propose the use of enviropig 
in the future only after
(1) developing ways to remove the bacterial enzyme 
(2) assessing risks, costs, and benefits
(3) people have eaten lots of enviropig meat and determined the effects
(4) a different, cheaper pig can be produced regardless of the output 
of phosphorus    39 _____

Base your answers to questions 40 and 41 on the information below and on your 
knowledge of biology.

 Researchers have produced rice plants that can withstand being completely 
submerged for up to two weeks. This is good news for farmers in the flood regions 
of Southeast Asia. The farmers in this region rely heavily on this crop. The diagram 
below illustrates the process used to genetically modify plants, such as rice.

40. The molecules used to cut, copy, and connect the DNA segments used 
in this process are
(1) sugars  (2) enzymes  (3) indicators (4) antigens 40 _____

Base your answers to questions 37 and 38 on the diagram below and on your knowledge of biology. The dia-
gram represents a portion of a starch molecule.

37 The building blocks for this molecule are
(1) amino acids (3) fats
(2) simple sugars (4) molecular bases

38 The energy in this molecule is stored
(1) in the bonds between atoms (3) when the carbon atoms break off
(2) in the oxygen found in the molecule (4) when water breaks this molecule apart

Base your answer to question 39 on the information below and on your knowledge of biology.

A genetically modified pig, nicknamed the “enviropig,” has the ability to produce a 
bacterial enzyme in its saliva that helps reduce the amount of phosphorus in its wastes.
Phosphorus pollution is a serious environmental concern. Enviropigs are expensive, but the
cost is balanced against the benefit to the environment. There is also a concern that the US
Department of Agriculture still has not cleared enviropig meat for human consumption.

39 Government agencies and citizens should propose the use of enviropig in the future only after
(1) developing ways to remove the bacterial enzyme
(2) assessing risks, costs, and benefits
(3) people have eaten lots of enviropig meat and determined the effects
(4) a different, cheaper pig can be produced regardless of the output of phosphorus
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Base your answers to questions 40 and 41 on the information below and on your knowledge of biology.

Researchers have produced rice plants that can withstand being completely submerged
for up to two weeks. This is good news for farmers in the flood regions of Southeast Asia.
The farmers in this region rely heavily on this crop. The diagram below illustrates the
process used to genetically modify plants, such as rice.

40 The molecules used to cut, copy, and connect the DNA segments used in this process are
(1) sugars (3) indicators
(2) enzymes (4) antigens

41 The best explanation for these modified rice plants being flood resistant is that
(1) the gene for flood resistance was inserted into plant cells, which grew into plants whose cells are

expressing this gene
(2) they were produced by fertilization, using gametes from two flood-resistant bacterial cells
(3) there was a mutation in the bacterial DNA after it was inserted into the plant that caused it to be flood

resistant
(4) the researchers used selective breeding for the flood-resistance trait

Bacterial cell

Flood-resistance
gene isolated

Bacterial cell transfers
DNA to plant cells

+

Plant cells with
new DNA divide

Plant cells grow into
flood-resistant plants
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41. The best explanation for these modified rice plants being flood 
resistant is that
(1) the gene for flood resistance was inserted into plant cells, which 
grew into plants whose cells are expressing this gene
(2) they were produced by fertilization, using gametes from two 
flood-resistant bacterial cells
(3) there was a mutation in the bacterial DNA after it was inserted 
into the plant that caused it to be flood resistant
(4) the researchers used selective breeding for the 
flood-resistance trait   41 _____

42. The diagram represents two cells 
viewed using the same magnification 
with the same microscope.

One possible conclusion that can be 
drawn about the activity of these 
two cells is that
(1) more active transport occurs in cell B than in cell A
(2) more active transport occurs in cell A than in cell B
(3) cell B uses some of the extra mitochondria to make food
(4) cell A is a plant cell since it has a cell wall  42 _____

43. The diagram represents the processes 
leading to the formation of a human embryo.

The correct sequence for processes 1, 2, and 3 
represented in the diagram is

     43 _____

42 The diagram below represents two cells viewed using the same magnification with the same microscope.

One possible conclusion that can be drawn about the activity of these two cells is that
(1) more active transport occurs in cell B than in cell A
(2) more active transport occurs in cell A than in cell B
(3) cell B uses some of the extra mitochondria to make food
(4) cell A is a plant cell since it has a cell wall

43 The diagram below represents the processes leading to the formation of a human embryo.

The correct sequence for processes 1, 2, and 3 represented in the diagram is

Row Process 1 Process 2 Process 3

(1) gamete formation cell division fertilization

(2) cell division gamete formation fertilization

(3) gamete formation fertilization cell division

(4) fertilization gamete formation cell division

Reproductive Organs

Zygote

Embryo

Sperm Egg

Process 1
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Process 3

Mitochondria

Cell A Cell B
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Directions (44–46): Using the information in the data table, construct a line graph on the grid below, 
following the directions below.

44 Mark an appropriate scale, without any breaks in the data, on each axis.   [1]

45 Plot the data for percent males on the grid. Connect the points and surround each point with a small 
circle.   [1]

46 Plot the data for percent females on the grid. Connect the points and surround each point with a small 
triangle.   [1]

Note: The answer to question 47 should be recorded on your separate answer sheet.

47 The fact that the sex of the painted turtle offspring is controlled by the temperature of the nest is an 
example of
(1) natural selection causing a new species to form (3) habitat destruction decreasing biodiversity
(2) a predator-prey interaction (4) environment modifying gene expression
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Part B–2
Answer all questions in this part. [12]

 Directions (44–55): For those questions that are multiple choice, record in 
the space provided the number of the choice that, of those given, best completes 
each statement or answers each question. For all other questions in this part, 
follow the directions given and record your answers in the spaces provided.

 Base your answers to questions 44 through 47 on the information and data 
table below and on your knowledge of biology.

 For most animals, the sex of the offspring is determined by sex chromosomes. 
In some species of reptiles, such as the painted turtle, there are no sex chromosomes. 
It has been discovered that the sex of the offspring is determined by the 
temperature of the nest in which the egg develops.

 Directions (44–46): Using the 
information in the data table, construct 
a line graph on the grid below, 
following the directions below.

44. Mark an appropriate scale, without 
any breaks in the data, on each axis. [1]

45. Plot the data for percent males 
on the grid. Connect the points and
surround each point with a
small circle. [1]

46. Plot the data for percent 
females on the grid. Connect 
the points and surround each 
point with a small triangle. [1]

47. The fact that the sex of 
the painted turtle offspring is 
controlled by the temperature 
of the nest is an example of
(1) natural selection causing a new species to form 
(2) a predator-prey interaction
(3) habitat destruction decreasing biodiversity 
(4) environment modifying gene expression  47 _____

Base your answers to questions 44 through 47 on the information and data table below and on your 
knowledge of biology.

For most animals, the sex of the offspring is determined by sex chromosomes. In some
species of reptiles, such as the painted turtle, there are no sex chromosomes. It has been
discovered that the sex of the offspring is determined by the temperature of the nest in
which the egg develops.

Sex of Painted Turtle Offspring
at Various Nest Temperatures

Temperature
(°C)

Sex of Offspring

Males (%) Females (%)

19 0 100

20 5 95

21 20 80

22 25 75

23 0 100

24 0 100

25 0 100

Living Environment–June ’16 [12]

Part B–2

Answer all questions in this part.  [12]

Directions (44–55): For those questions that are multiple choice, record on the separate answer sheet 
the number of the choice that, of those given, best completes each statement or answers each question. For all
other questions in this part, follow the directions given and record your answers in the spaces provided in this
examination booklet.
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 Base your answers to questions 48 through 50 on the information and graphs 
below and on your knowledge of biology. The graphs represent the results of 
two investigations using leaf disks from spinach plants.

 Small disks were cut from spinach leaves that had been treated to remove 
any air from inside the leaf. The disks were placed in a solution that allowed 
them to carry out photosynthesis. At first, all the disks sank to the bottom of the 
container. These disks were then used for two different investigations.

Investigation 1
 The disks were divided into five groups. Each group was exposed to light of 
a different intensity, measured in watts per meter squared (W/m2). Some of the 
disks began to float. The results of the first investigation are shown in the graph 
below.

48. State the relationship between 
increasing light intensity and the 
percentage of disks floating at the 
conclusion of Investigation 1. [1]

________________________________________________________________
________________________________________________________________

49. The substance produced inside the leaf disks that caused them to float to the 
surface of the solution is
(1) ozone  (2) oxygen  (3) water (4) nitrogen 49 _____

Investigation 2
 A number of freshly prepared disks were placed in five containers. These 
containers were then each exposed to light of a different color. The results of the 
second investigation are shown in the graph below.

50. Which color of light appears to 
be least effective for photosynthesis 
in spinach leaves?

(1) white  (2) blue  (3) green (4) red 50 _____

Base your answers to questions 48 through 50 on the information and graphs below and on your knowledge
of biology. The graphs represent the results of two investigations using leaf disks from spinach plants.

Small disks were cut from spinach leaves that had been treated to remove any air from
inside the leaf. The disks were placed in a solution that allowed them to carry out 
photosynthesis. At first, all the disks sank to the bottom of the container. These disks were
then used for two different investigations.

Investigation 1
The disks were divided into five groups. Each group was exposed to light of a different

intensity, measured in watts per meter squared (W/m2). Some of the disks began to float.
The results of the first investigation are shown in the graph below.

48 State the relationship between increasing light intensity and the percentage of disks floating at the 
conclusion of Investigation 1.   [1]

Note: The answer to question 49 should be recorded on your separate answer sheet.

49 The substance produced inside the leaf disks that caused them to float to the surface of the solution is
(1) ozone (3) water
(2) oxygen (4) nitrogen
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Investigation 2
A number of freshly prepared disks were placed in five containers. These containers

were then each exposed to light of a different color. The results of the second investigation
are shown in the graph below.

Note: The answer to question 50 should be recorded on your separate answer sheet.

50 Which color of light appears to be least effective for photosynthesis in spinach leaves?
(1) white (3) green
(2) blue (4) red

Base your answer to question 51 on the information and photograph below and on your knowledge of 
biology. The photograph shows an oriental hornet.

Oriental hornets are unique insects. A yellow pigment in the body of the insect converts
solar energy to electrical energy. Plants also convert energy from the Sun.

51 Identify the organelle present in plants where this conversion takes place.   [1]
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 Base your answer to question 51 on the information and photograph below 
and on your knowledge of biology. The photograph shows an oriental hornet.

 Oriental hornets are unique 
insects. A yellow pigment in the 
body of the insect converts solar 
energy to electrical energy. Plants 
also convert energy from the Sun.

51. Identify the organelle present 
in plants where this conversion 
takes place. [1]
_________________________________

 Base your answer to question 52 on the information below and on your 
knowledge of biology.

The SUNY Solar Car Model Racing Team’s Sunhawk: Car of the Future?
 The Sunhawk, a car built by students at SUNY New Paltz, prompted Forbes 
Magazine to ask “Is The $250,000 Sunhawk the Solar Car of the Future?” 
These cars show the most advanced solar technology and vehicle construction.

52. There are trade-offs involved in the use of solar-powered cars. Provide one 
advantage and one disadvantage of owning a solar car. [1]

Advantage: ______________________________________________________

Disadvantage:_____________________________________________________

 Base your answer to question 53 on the information below and on your 
knowledge of biology.

 Ten years ago, scientists discovered a well-preserved set of dinosaur remains 
in China. This dinosaur, which walked on Earth about 125 million years ago, 
had feathers and was about the same size as a turkey — but don’t be fooled. 
This dino’s bite was a lot worse than a turkey’s gobble. After a close (and 
careful!) examination of the dino’s teeth, scientists recently concluded that 
this dinosaur was probably poisonous. The study was led by David Burnham, 
who works and teaches at the University of Kansas in Lawrence.

Source: www.sciencenewsforkids.org

53. State one inference that could be made based on the fact that this dinosaur 
had feathers. [1]
________________________________________________________________
________________________________________________________________

Investigation 2
A number of freshly prepared disks were placed in five containers. These containers

were then each exposed to light of a different color. The results of the second investigation
are shown in the graph below.

Note: The answer to question 50 should be recorded on your separate answer sheet.

50 Which color of light appears to be least effective for photosynthesis in spinach leaves?
(1) white (3) green
(2) blue (4) red

Base your answer to question 51 on the information and photograph below and on your knowledge of 
biology. The photograph shows an oriental hornet.

Oriental hornets are unique insects. A yellow pigment in the body of the insect converts
solar energy to electrical energy. Plants also convert energy from the Sun.

51 Identify the organelle present in plants where this conversion takes place.   [1]

Yellow pigment

100

80

60

40

20

0D
is

ks
 F

lo
at

in
g 

(%
)

White Blue Green Red

Floating Disks in Different Colors

Colors

Living Environment–June ’16 [15] [OVER]



 32 June 2016     
  Living Environment

 Base your answers to questions 54 and 55 on the photograph and 
information below and on your knowledge of biology.

A Great Larvae Meal
 New Caledonian crows consume a wide range of foods. These crows require 
tools to extract the larvae of wood boring beetles from their burrows. A bird pokes 
a larva with a stick until the larva is disturbed enough to bite the stick and hang on 
to it. The bird is then able to pull the larva out of its burrow. These larvae, with their 
unusual diet, have a distinct chemical that can be found in the feathers and blood 
of crows—allowing scientists to determine the percentage of the crows’ diet that is 
made up of beetle larvae. Scientists found that the beetle larvae are so energy-rich 
that just a few could satisfy the daily energy requirement for a crow. The crows 
with the greatest skill in using a twig as a tool benefit most in terms of nutrition.

54. State one reason why the offspring of crows skilled at using twigs as tools 
would have the greatest chance of survival. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

55. State one reason why some members of a population of crows equally 
skilled in the use of twigs have different rates of survival. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
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Base your answers to questions 54 and 55 on the photograph and information below and on your knowledge
of biology.

A Great Larvae Meal
New Caledonian crows consume a wide range of foods. These crows require tools to

extract the larvae of wood boring beetles from their burrows. A bird pokes a larva with a
stick until the larva is disturbed enough to bite the stick and hang on to it. The bird is then
able to pull the larva out of its burrow. These larvae, with their unusual diet, have a distinct
chemical that can be found in the feathers and blood of crows—allowing scientists to 
determine the percentage of the crows’ diet that is made up of beetle larvae. Scientists
found that the beetle larvae are so energy-rich that just a few could satisfy the daily energy
requirement for a crow. The crows with the greatest skill in using a twig as a tool benefit
most in terms of nutrition.

54 State one reason why the offspring of crows skilled at using twigs as tools would have the greatest chance
of survival.   [1]

55 State one reason why some members of a population of crows equally skilled in the use of twigs have 
different rates of survival.   [1]

A captive New Caledonian crow forages for food
using a stick tool. (Credit: Dr. Simon Walker)
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Part C
Answer all questions in this part. [17]

 Directions (56–72): Record your answers in the spaces provided.
 Base your answer to question 56–57 on the information below and on your 
knowledge of biology.
 African violet plants are grown for their delicate, colorful flowers and furry, 
soft leaves. People often want to touch the leaves and brush the hairy leaves with 
their fingers. Growers and plant owners were concerned that this could negatively 
affect the plant. Of particular concern was the presence of body lotion or other 
skin products on the hands of persons touching the leaves.
 A student thought this might be the basis of a science project. He selected 
two African violet plants. Ten leaves on each of the two plants were brushed 
with a gloved hand for 30 seconds, once a day, for a period of five days. The 
difference was that leaves of the second plant were brushed with a gloved hand 
that had hand lotion applied to the glove.

56–57. As part of the peer review process, evaluate the student’s experiment. As 
part of your evaluation, be sure to:
 • state one possible hypothesis for the experiment proposed by the student [1]
 • describe the type of data that should be collected to determine if the brushing 
  with lotion was having a negative effect on the African violet plant [1]
 Base your answers to questions 58 and 59 on the information and chart below 
and on your knowledge of biology.
 Scientists studied the distribution of a species of pocket mouse that lived in 
the sandy desert regions of the southwestern United States. They are eaten by 
a variety of predators. Pocket mice are active at night, and feed on seeds and 
grasses. A single female mouse can reproduce several times each year, producing 
a litter of 3 to 13 offspring each time. Each new litter is considered a generation.
 A volcanic eruption that resulted in lava flows changed the color of the 
area that the mice inhabit from light brown to black. Data from the scientist’s 
research of the population are shown in the chart below.

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
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Base your answers to questions 58 and 59 on the information and chart below and on your knowledge of
biology.

Scientists studied the distribution of a species of pocket mouse that lived in the sandy
desert regions of the southwestern United States. They are eaten by a variety of predators.
Pocket mice are active at night, and feed on seeds and grasses. A single female mouse can
reproduce several times each year, producing a litter of 3 to 13 offspring each time. Each
new litter is considered a generation.

A volcanic eruption that resulted in lava flows changed the color of the area that the
mice inhabit from light brown to black. Data from the scientist’s research of the population
are shown in the chart below.

Changes in Pocket Mouse Fur Color after a Volcanic Eruption

58 State the role of mutation or recombination in the appearance of the trait for black fur color in the
pocket mouse population.   [1]

59 Explain why the percentage of black pocket mice changed so much after the volcanic eruption.   [1]

Number of
Generations

Percentage of
Pocket Mice with
Light Brown Fur

Percentage of
Pocket Mice with

Black Fur 

10 95% 5%

25 90% 10%

50 75% 25%

100 5% 95%
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58.   State the role of mutation or recombination in the appearance of the trait for 
black fur color in the pocket mouse population. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

59.  Explain why the percentage of black pocket mice changed so much after the 
volcanic eruption. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

  Base your answers to questions 60 and 61 on the information below and on 
your knowledge of biology.
  In 2003, as a result of the Human Genome Project, the complete sequence of 
all the bases in human DNA was released to the public. Although knowing the 
entire sequence of bases has proven valuable, scientists are currently working to 
map genes. Mapping genes involves determining the exact location of each gene. 
Since much of human DNA does not code for a protein, it is challenging to figure 
out which segments are actual genes. Often, scientists look at the percent 
composition of bases in a segment of DNA. If the segment of DNA has a large 
percentage of C and G bases (together over 50%), it is likely that it is a gene and 
codes for a protein.

60.   A scientist analyzes the bases in a segment of DNA from a human skin cell to 
determine if it codes for a protein. The base A is 12% of the bases in this segment 
of DNA. Calculate the percentage of bases that would be C. [1] 

____________%

61.  Is it likely this segment of DNA codes for a protein? Circle yes or no and 
support your answer. [1]

Circle one:     Yes     or      No
________________________________________________________________
________________________________________________________________
________________________________________________________________
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 Base your answers to questions 
62 through 64 on the illustration 
and information below and on 
your knowledge of biology. 
The illustration is of a 
Tasmanian devil.

 The Tasmanian devil is the largest surviving carnivorous marsupial in 
Australia. It is in danger of extinction due to an unusual type of cancer called 
Devil Facial Tumor Disease (DFTD). It can be passed from one individual to 
another through wounds that occur when they fight over food. Tumor cells in 
the mouth of an infected animal break off and enter the wound on an uninfected 
animal. The tumor cells multiply in the body of the newly infected devil, forming 
new tumors that eventually kill the animal.
 Recent research has shown that the immune system of a Tasmanian devil accepts 
tumor cells from another devil as if they were cells from its own body. The tumor 
cells are ignored by the immune system. No immune response develops against 
them, and the cancerous cells multiply. Scientists predict that DFTD could wipe 
out all the remaining Tasmanian devils in 25 years, unless a treatment is developed.

62.  Using the terms antigens and antibodies, explain why the tumor cells are 
ignored by the immune system in Tasmanian devils. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

63.  Explain how cancer cells differ from normal cells. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

64.  Describe one possible way to maintain a population of healthy, uninfected 
Tasmanian devils until a treatment or cure can be found. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

Base your answers to questions 62 through 64 on the illustration and information below and on your 
knowledge of biology. The illustration is of a Tasmanian devil.

The Tasmanian devil is the largest surviving carnivorous marsupial in Australia. It is in
danger of extinction due to an unusual type of cancer called Devil Facial Tumor Disease
(DFTD). It can be passed from one individual to another through wounds that occur when
they fight over food. Tumor cells in the mouth of an infected animal break off and enter 
the wound on an uninfected animal. The tumor cells multiply in the body of the newly
infected devil, forming new tumors that eventually kill the animal.

Recent research has shown that the immune system of a Tasmanian devil accepts tumor
cells from another devil as if they were cells from its own body. The tumor cells are ignored
by the immune system. No immune response develops against them, and the cancerous
cells multiply. Scientists predict that DFTD could wipe out all the remaining Tasmanian
devils in 25 years, unless a treatment is developed.

62 Using the terms antigens and antibodies, explain why the tumor cells are ignored by the immune
system in Tasmanian devils.   [1]

63 Explain how cancer cells differ from normal cells.   [1]

64 Describe one possible way to maintain a population of healthy, uninfected Tasmanian devils until a
treatment or cure can be found.   [1]

Source: http://www.statelibrary.tas.gov.au
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  Base your answers to questions 
65 through 67 on the information 
below and on your knowledge of 
biology. The photograph shows a 
Canada lynx, a mammal native 
to North America.

  Lynx are found in areas where there is deep, soft snow cover during the winter 
months. The body design of the Canada lynx helps keep the animal on top of the 
soft snow. Several unique characteristics, such as the design of its feet and its 
weight, enable the cat to successfully chase and catch snowshoe hares, its primary 
source of food. Snowshoe hares are also able to remain on top of the snow.
  Increased winter recreation has created packed snow trails in lynx habitat. 
This allows coyotes and cougars to compete with lynx.

65.  Explain why coyotes were not in competition with the lynx prior to the 
presence of packed snow trails. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

66.  Describe the niche that the lynx, coyote, and cougar are competing to fill. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

67.  Explain how the carrying capacity affects the number of predators in an area. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

Base your answers to questions 65 through 67 on the information below and on your knowledge of biology.
The photograph below shows a Canada lynx, a mammal native to North America.

Lynx are found in areas where there is deep, soft snow cover during the winter months.
The body design of the Canada lynx helps keep the animal on top of the soft snow. Several
unique characteristics, such as the design of its feet and its weight, enable the cat to 
successfully chase and catch snowshoe hares, its primary source of food. Snowshoe hares
are also able to remain on top of the snow.

Increased winter recreation has created packed snow trails in lynx habitat. This allows
coyotes and cougars to compete with lynx.

65 Explain why coyotes were not in competition with the lynx prior to the presence of packed snow trails.   [1]

66 Describe the niche that the lynx, coyote, and cougar are competing to fill.   [1]

67 Explain how the carrying capacity affects the number of predators in an area.   [1]

Source: http://www.allposters.com
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  Base your answers to questions 68 and 69 on the information below and on 
your knowledge of biology.

Cowherds Discovering Ticks Are for the Birds
  South African cowherds [cowboys] are discovering that when it comes to 
debugging their cattle, nature knows best. Generations of cattle owners who 
dipped their livestock in pesticides ended up killing not only the ticks that feast 
on them, but also the red-billed oxpeckers [birds] that eat the ticks. Now 
environmentalists want to cut out the pesticides, hand the job back to the birds 
and in the process save them from extinction.…
  The bird is famous for its bright red bill, yellow ringed eyes and voracious 
appetite for ticks. An oxpecker can eat 13,000 of them [ticks] in a day, and 
meals are everywhere— on antelope, horses, cattle, buffalo, rhino, lion, elephant 
and leopard. The ticks carry a host of illnesses, including red-water disease, a 
common killer of cattle, but [ticks] are harmless to oxpeckers.…

Source: Eric Naki, Associated Press writer

68.  State one way that the use of pesticides to kill ticks could lead to the decline 
of the oxpecker population. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

69.  State one ecological advantage of using oxpeckers to solve the problem with 
these ticks. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
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  Base your answers to questions 70 through 72 on the information below and 
on your knowledge of biology.

  Over the past few decades, researchers have observed declining numbers in 
two species of penguins native to the West Antarctic peninsula. New evidence 
is pointing to a decline in their food supply as the primary cause for the recent 
drops in their numbers. These penguins feed on krill, small animals that grow and 
develop under ice masses. The graphs below show data related to two factors: 
atmospheric carbon dioxide (CO2) levels and Antarctic ice mass. The diagram 
of a generalized Antarctic food web illustrates the role of the penguins.

70.  State one possible relationship 
between CO2 levels and the change 
in Antarctic ice mass. [1]
___________________________________
___________________________________
___________________________________
___________________________________

71.  Explain why the change in ice mass 
is resulting in a decline in the 
penguin populations. [1]
________________________________________________________________
________________________________________________________________

72.  State one specific way in which humans might have caused the changes in 
atmospheric CO2 levels. [1]
________________________________________________________________
________________________________________________________________

Base your answers to questions 70 through 72 on the information below and on your knowledge of biology.

Over the past few decades, researchers have observed declining numbers in two species
of penguins native to the West Antarctic peninsula. New evidence is pointing to a decline
in their food supply as the primary cause for the recent drops in their numbers. These 
penguins feed on krill, small animals that grow and develop under ice masses. The graphs
below show data related to two factors: atmospheric carbon dioxide (CO2) levels and
Antarctic ice mass. The diagram of a generalized Antarctic food web illustrates the role of
the penguins.

(Not drawn to scale)

Source: School Improvement in Maryland, www.mdk12.org
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Base your answers to questions 70 through 72 on the information below and on your knowledge of biology.

Over the past few decades, researchers have observed declining numbers in two species
of penguins native to the West Antarctic peninsula. New evidence is pointing to a decline
in their food supply as the primary cause for the recent drops in their numbers. These 
penguins feed on krill, small animals that grow and develop under ice masses. The graphs
below show data related to two factors: atmospheric carbon dioxide (CO2) levels and
Antarctic ice mass. The diagram of a generalized Antarctic food web illustrates the role of
the penguins.

(Not drawn to scale)

Source: School Improvement in Maryland, www.mdk12.org
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The diagram represents an experimental setup.

Note: The answer to question 73 should be recorded on your separate answer sheet.

73 Which statement best describes what would most likely be observed after 20 minutes?
(1) The contents of the dialysis tube would turn blue-black.
(2) The liquid in the beaker would turn blue-black.
(3) The dialysis tube would burst.
(4) There would be no change visible.

Note: The answer to question 74 should be recorded on your separate answer sheet.

74 Which term correctly identifies the process by which molecules move through the dialysis tube membrane?
(1) paper chromatography (3) diffusion
(2) active transport (4) digestion

Note: The answer to question 75 should be recorded on your separate answer sheet.

75 A student filled a dialysis tube with 97% water solution and sealed the ends. The tube and its contents had
a mass of 55 grams. The student placed the tube in a solution, and the mass of the tube and its 
contents increased to 60 grams. Into which solution was the dialysis tube placed?
(1) 0% water (3) 97% water
(2) 95% water (4) 99% water

Starch indicator and water
Dialysis tube
Starch solution

Living Environment–June ’16 [26]

Part D

Answer all questions in this part. [13]

Directions (73–85): For those questions that are multiple choice, record on the separate answer sheet the
number of the choice that, of those given, best completes the statement or answers the question. For all other
questions in this part, follow the directions given and record your answers in the spaces provided in this 
examination booklet.

Part D
Answer all questions in this part. [13]

  Directions (73–85): For those questions that are multiple choice, record in 
the space provided the number of the choice that, of those given, best completes 
the statement or answers the question. For all other questions in this part, 
follow the directions given and record your answers in the spaces provided.

 Base your answers to questions 73 through 75 on the diagram and on your 
knowledge of biology. The diagram represents an experimental setup.

73.  Which statement best describes what would most likely be observed 
after 20 minutes?
(1) The contents of the dialysis tube would turn blue-black.
(2) The liquid in the beaker would turn blue-black.
(3) The dialysis tube would burst.
(4) There would be no change visible.  73 _____

74.  Which term correctly identifies the process by which molecules move 
through the dialysis tube membrane?
(1) paper chromatography  (3) diffusion
(2) active transport  (4) digestion  74 _____

75.  A student filled a dialysis tube with 97% water solution and sealed the 
ends. The tube and its contents had a mass of 55 grams. The student placed 
the tube in a solution, and the mass of the tube and its contents increased 
to 60 grams. Into which solution was the dialysis tube placed?
(1) 0% water   (3) 97% water   
(2) 95% water          (4) 99% water  75 _____
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 Base your answers to questions 76 and 77 on the information and diagram 
below and on your knowledge of biology.

 Scientists attempted to determine the evolutionary relationships between three 
different finch species, A, B, and C. In order to do this, they examined the physical 
characteristics and DNA of these species. DNA was extracted from all three species 
and analyzed using gel electrophoresis. The results are shown in the diagram.

76.  Which statement best describes the method used above to determine the 
evolutionary relationships between three species of finches?
(1) Examine the structure of the beaks and compare them.
(2) Observe behavioral and physical characteristics of all the finches 
and group them by similarities.
(3) Obtain molecular evidence from all three species and identify similarities.
(4) Compare common ancestors of all three of the species to see 
if they are the same.   76 _____

77.  Based on the data they collected using gel electrophoresis, label the 
branching tree diagram below. Write the letters A, B, and C, to represent 
the possible evolutionary relationships between species A, B, and C. [1]

Base your answers to questions 76 and 77 on the information and diagram below and on your knowledge of
biology.

Scientists attempted to determine the evolutionary relationships between three different
finch species, A, B, and C. In order to do this, they examined the physical characteristics
and DNA of these species. DNA was extracted from all three species and analyzed using
gel electrophoresis. The results are shown in the diagram.

Note: The answer to question 76 should be recorded on your separate answer sheet.

76 Which statement best describes the method used above to determine the evolutionary relationships
between three species of finches?
(1) Examine the structure of the beaks and compare them.
(2) Observe behavioral and physical characteristics of all the finches and group them by similarities.
(3) Obtain molecular evidence from all three species and identify similarities.
(4) Compare common ancestors of all three of the species to see if they are the same.

77 Based on the data they collected using gel electrophoresis, label the branching tree diagram below. 
Write the letters A, B, and C, to represent the possible evolutionary relationships between species A, B, and
C.   [1]

Species A Species B Species C

Living Environment–June ’16 [27] [OVER]

Base your answers to questions 76 and 77 on the information and diagram below and on your knowledge of
biology.

Scientists attempted to determine the evolutionary relationships between three different
finch species, A, B, and C. In order to do this, they examined the physical characteristics
and DNA of these species. DNA was extracted from all three species and analyzed using
gel electrophoresis. The results are shown in the diagram.

Note: The answer to question 76 should be recorded on your separate answer sheet.

76 Which statement best describes the method used above to determine the evolutionary relationships
between three species of finches?
(1) Examine the structure of the beaks and compare them.
(2) Observe behavioral and physical characteristics of all the finches and group them by similarities.
(3) Obtain molecular evidence from all three species and identify similarities.
(4) Compare common ancestors of all three of the species to see if they are the same.

77 Based on the data they collected using gel electrophoresis, label the branching tree diagram below. 
Write the letters A, B, and C, to represent the possible evolutionary relationships between species A, B, and
C.   [1]

Species A Species B Species C
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  Base your answers to questions 78 through 80 on the information and diagram 
below and on your knowledge of biology.

 Two species of finches found on a particular Galapagos island eat the seeds 
of a certain variety of plant. The relative strength of their beaks is shown in the 
graph below.

78.  One of the finch species has a slightly smaller, weaker beak. Is this species 1 
or species 2? Support your answer with information from the graph. [1]

Species: _______
________________________________________________________________
________________________________________________________________
________________________________________________________________

79.  Select the point on the graph where beak strength of the two bird species is 
equal. Support your answer. [1]

Point: _______
________________________________________________________________
________________________________________________________________
________________________________________________________________

80. If the environment on the island changed and the seeds of more of the plants 
became harder to crack open, describe what the graph might look like after 
many years have passed. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

Base your answers to questions 78 through 80 on the information and diagram below and on your knowledge
of biology.

Two species of finches found on a particular Galapagos island eat the seeds of a certain
variety of plant. The relative strength of their beaks is shown in the graph below.

78 One of the finch species has a slightly smaller, weaker beak. Is this species 1 or species 2? 
Support your answer with information from the graph.   [1]

Species: _______

79 Select the point on the graph where beak strength of the two bird species is equal. 
Support your answer.   [1]

Point: _______

80 If the environment on the island changed and the seeds of more of the plants became harder to crack open,
describe what the graph might look like after many years have passed.   [1]
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   Base your answers to questions 81 and 82 on the information and diagram 
below and on your knowledge of biology.
  Using a microscope and a wet-mount slide, a student observed a pond water 
sample containing paramecia, which are single-celled freshwater organisms. He 
noticed that there was a structure within each living paramecium that contracted 
regularly—about four times each minute. He researched the organism in his 
science textbook and found that the structure was a contractile vacuole and its 
function was to remove excess water from the paramecium.
  In the diagram below, a paramecium is represented as seen through a 
microscope. The function of the contractile vacuole is described.

  He decided to determine if the concentration of salt in the environment of the
paramecium would affect the rate at which the contractile vacuole would contract.

81.  The process used to remove excess water from the paramecium by 
the contractile vacuole is
(1) synthesis   (3) active transport 
(2) digestion      (4) passive transport  81 _____

82.  The student predicted that the contractile vacuole would contract fewer 
times in one minute in a solution that had a higher concentration of salt 
than that found in typical pond water. This prediction is most likely
(1) correct, because a high concentration of salt in the environment will 
force water into the cell, causing the contractile vacuole to pump
(2) incorrect, because salt would be entering the cell, and the contractile 
vacuole would have to pump it out
(3) incorrect, because the concentration of salt in the environment 
should not affect a cell
(4) correct, because water would be moving out of the cell into the 
salt solution    82 _____

Base your answers to questions 81 and 82 on the information and diagram below and on your knowledge of
biology.

Using a microscope and a wet-mount slide, a student observed a pond water sample
containing paramecia, which are single-celled freshwater organisms. He noticed that there
was a structure within each living paramecium that contracted regularly—about four times
each minute. He researched the organism in his science textbook and found that the structure
was a contractile vacuole and its function was to remove excess water from the paramecium.

In the diagram below, a paramecium is represented as seen through a microscope. 
The function of the contractile vacuole is described.

He decided to determine if the concentration of salt in the environment of the 
paramecium would affect the rate at which the contractile vacuole would contract. 

Note: The answer to question 81 should be recorded on your separate answer sheet.

81 The process used to remove excess water from the paramecium by the contractile vacuole is
(1) synthesis (3) active transport
(2) digestion (4) passive transport

Note: The answer to question 82 should be recorded on your separate answer sheet.

82 The student predicted that the contractile vacuole would contract fewer times in one minute in a solution
that had a higher concentration of salt than that found in typical pond water. This prediction is most likely
(1) correct, because a high concentration of salt in the environment will force water into the cell, 

causing the contractile vacuole to pump
(2) incorrect, because salt would be entering the cell, and the contractile vacuole would have to pump it out
(3) incorrect, because the concentration of salt in the environment should not affect a cell
(4) correct, because water would be moving out of the cell into the salt solution

Contractile
vacuole

Water moves
from canals
to vacuole

Canals take up
water from
cytoplasm

Pore opens and
 vacuole contracts

Contraction of
 vacuole expels
water from cell

Full
vacuole

Empty
vacuole

Canals
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    Base your answers to questions 83 through 85 on the information below and 
on your knowledge of biology.

 Five individuals had their pulses taken in beats per minute (bpm) before and 
after exercise. The data are shown in the chart below.

83.  State one reason why an individual’s pulse rate increased during exercise. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

84.  Calculate the average pulse rate before 
exercise for this group, to the nearest tenth. [1]   ___________ bpm

85.  State why the individuals in this group have different pulse rates before 
exercise. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

Base your answers to questions 83 through 85 on the information below and on your knowledge of biology.

Five individuals had their pulses taken in beats per minute (bpm) before and after exer-
cise. The data are shown in the chart below.

Pulse Rates

83 State one reason why an individual’s pulse rate increased during exercise.   [1]

84 Calculate the average pulse rate before exercise for this group, to the nearest tenth.   [1]

______________ bpm

85 State why the individuals in this group have different pulse rates before exercise.   [1]

Individual Pulse before Exercise (bpm) Pulse after Exercise (bpm)

A 68 100

B 70 120

C 54 130

D 64 122

E 75 115
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June 2017
Part A

Answer all questions in this part. [30]
 Directions (1–30): For each statement or question, write in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.

1. An example of recycling is
(1) using a paper cup instead of a mug
(2) turning off the lights when leaving a room
(3) using plastic from a soda bottle to make a certain type of clothing
(4) using two paper towels rather than five to clean up a spill 1 _____

2. One characteristic of a stable ecosystem is
(1) a high number of predators (3) a lack of biodiversity
(2) an interdependence of organisms (4) an increase in human interference
     2 _____
3. According to scientists, ocean waves could be a source of energy. 
Devices are being designed to capture the energy from waves and supply
electricity to coastal areas. A direct benefit of utilizing this technology 
to produce energy would be the
(1) destruction of habitats near the devices
(2) decreased use of nonrenewable resources
(3) release of gases needed for photosynthesis
(4) increased use of finite resources   3 _____

4. The emerald ash borer is an insect that is thought to have been accidentally 
brought to the United States from China in shipping containers. It attacks ash 
trees, eventually killing the trees, destroying an important part of the ecosystem.
The presence of the emerald ash borer in the United States can be used as an 
example of how humans have
(1) purposely introduced an insect to correct a problem in an ecosystem
(2) used an insect to remove one insect species and replace it with another
(4) altered the equilibrium in an ecosystem by introducing a new species 
(3) worked to increase the biodiversity in a particular area 4 _____

5. Which graph best shows the changes in global human
population and natural resource use over the past 500 years?

              (1)                           (2)                           (3)                          (4)   5 _____

 Living Environment–June ’17 [2]

 1 An example of recycling is
(1) using a paper cup instead of a mug
(2) turning off the lights when leaving a room
(3) using plastic from a soda bottle to make a 

certain type of clothing
(4) using two paper towels rather than fi ve to 

clean up a spill

 2 One characteristic of a stable ecosystem is
(1) a high number of predators
(2) an interdependence of organisms
(3) a lack of biodiversity
(4) an increase in human interference

 3 According to scientists, ocean waves could be 
a source of energy. Devices are being designed 
to capture the energy from waves and supply 
electricity to coastal areas. A direct benefi t of 
utilizing this technology to produce energy would 
be the
(1) destruction of habitats near the devices
(2) decreased use of nonrenewable resources
(3) release of gases needed for photosynthesis
(4) increased use of fi nite resources

 4 The emerald ash borer is an insect that is thought 
to have been accidentally brought to the United 
States from China in shipping containers. It 
attacks ash trees, eventually killing the trees, 
destroying an important part of the ecosystem. 
The presence of the emerald ash borer in the 
United States can be used as an example of how 
humans have
(1) purposely introduced an insect to correct a 

problem in an ecosystem
(2) used an insect to remove one insect species 

and replace it with another
(3) worked to increase the biodiversity in a 

particular area
(4) altered the equilibrium in an ecosystem by 

introducing a new species

 5 Which graph best shows the changes in global 
human population and natural resource use over 
the past 500 years?
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 6 The burning of fossil fuels has harmed the 
environment by
(1) decreasing acid rain in the northeast United 

States
(2) adding carbon dioxide to the atmosphere
(3) increasing biodiversity in the lakes and ponds 

of the Adirondacks
(4) depleting the ozone shield directly over 

western New York State

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question.
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 1 An example of recycling is
(1) using a paper cup instead of a mug
(2) turning off the lights when leaving a room
(3) using plastic from a soda bottle to make a 

certain type of clothing
(4) using two paper towels rather than fi ve to 

clean up a spill

 2 One characteristic of a stable ecosystem is
(1) a high number of predators
(2) an interdependence of organisms
(3) a lack of biodiversity
(4) an increase in human interference

 3 According to scientists, ocean waves could be 
a source of energy. Devices are being designed 
to capture the energy from waves and supply 
electricity to coastal areas. A direct benefi t of 
utilizing this technology to produce energy would 
be the
(1) destruction of habitats near the devices
(2) decreased use of nonrenewable resources
(3) release of gases needed for photosynthesis
(4) increased use of fi nite resources

 4 The emerald ash borer is an insect that is thought 
to have been accidentally brought to the United 
States from China in shipping containers. It 
attacks ash trees, eventually killing the trees, 
destroying an important part of the ecosystem. 
The presence of the emerald ash borer in the 
United States can be used as an example of how 
humans have
(1) purposely introduced an insect to correct a 

problem in an ecosystem
(2) used an insect to remove one insect species 

and replace it with another
(3) worked to increase the biodiversity in a 

particular area
(4) altered the equilibrium in an ecosystem by 

introducing a new species

 5 Which graph best shows the changes in global 
human population and natural resource use over 
the past 500 years?
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 6 The burning of fossil fuels has harmed the 
environment by
(1) decreasing acid rain in the northeast United 

States
(2) adding carbon dioxide to the atmosphere
(3) increasing biodiversity in the lakes and ponds 

of the Adirondacks
(4) depleting the ozone shield directly over 

western New York State

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question.
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 1 An example of recycling is
(1) using a paper cup instead of a mug
(2) turning off the lights when leaving a room
(3) using plastic from a soda bottle to make a 

certain type of clothing
(4) using two paper towels rather than fi ve to 

clean up a spill

 2 One characteristic of a stable ecosystem is
(1) a high number of predators
(2) an interdependence of organisms
(3) a lack of biodiversity
(4) an increase in human interference

 3 According to scientists, ocean waves could be 
a source of energy. Devices are being designed 
to capture the energy from waves and supply 
electricity to coastal areas. A direct benefi t of 
utilizing this technology to produce energy would 
be the
(1) destruction of habitats near the devices
(2) decreased use of nonrenewable resources
(3) release of gases needed for photosynthesis
(4) increased use of fi nite resources

 4 The emerald ash borer is an insect that is thought 
to have been accidentally brought to the United 
States from China in shipping containers. It 
attacks ash trees, eventually killing the trees, 
destroying an important part of the ecosystem. 
The presence of the emerald ash borer in the 
United States can be used as an example of how 
humans have
(1) purposely introduced an insect to correct a 

problem in an ecosystem
(2) used an insect to remove one insect species 

and replace it with another
(3) worked to increase the biodiversity in a 

particular area
(4) altered the equilibrium in an ecosystem by 

introducing a new species

 5 Which graph best shows the changes in global 
human population and natural resource use over 
the past 500 years?
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 6 The burning of fossil fuels has harmed the 
environment by
(1) decreasing acid rain in the northeast United 

States
(2) adding carbon dioxide to the atmosphere
(3) increasing biodiversity in the lakes and ponds 

of the Adirondacks
(4) depleting the ozone shield directly over 

western New York State

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question.
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 1 An example of recycling is
(1) using a paper cup instead of a mug
(2) turning off the lights when leaving a room
(3) using plastic from a soda bottle to make a 

certain type of clothing
(4) using two paper towels rather than fi ve to 

clean up a spill

 2 One characteristic of a stable ecosystem is
(1) a high number of predators
(2) an interdependence of organisms
(3) a lack of biodiversity
(4) an increase in human interference

 3 According to scientists, ocean waves could be 
a source of energy. Devices are being designed 
to capture the energy from waves and supply 
electricity to coastal areas. A direct benefi t of 
utilizing this technology to produce energy would 
be the
(1) destruction of habitats near the devices
(2) decreased use of nonrenewable resources
(3) release of gases needed for photosynthesis
(4) increased use of fi nite resources

 4 The emerald ash borer is an insect that is thought 
to have been accidentally brought to the United 
States from China in shipping containers. It 
attacks ash trees, eventually killing the trees, 
destroying an important part of the ecosystem. 
The presence of the emerald ash borer in the 
United States can be used as an example of how 
humans have
(1) purposely introduced an insect to correct a 

problem in an ecosystem
(2) used an insect to remove one insect species 

and replace it with another
(3) worked to increase the biodiversity in a 

particular area
(4) altered the equilibrium in an ecosystem by 

introducing a new species

 5 Which graph best shows the changes in global 
human population and natural resource use over 
the past 500 years?
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 6 The burning of fossil fuels has harmed the 
environment by
(1) decreasing acid rain in the northeast United 

States
(2) adding carbon dioxide to the atmosphere
(3) increasing biodiversity in the lakes and ponds 

of the Adirondacks
(4) depleting the ozone shield directly over 

western New York State

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question.
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 1 An example of recycling is
(1) using a paper cup instead of a mug
(2) turning off the lights when leaving a room
(3) using plastic from a soda bottle to make a 

certain type of clothing
(4) using two paper towels rather than fi ve to 

clean up a spill

 2 One characteristic of a stable ecosystem is
(1) a high number of predators
(2) an interdependence of organisms
(3) a lack of biodiversity
(4) an increase in human interference

 3 According to scientists, ocean waves could be 
a source of energy. Devices are being designed 
to capture the energy from waves and supply 
electricity to coastal areas. A direct benefi t of 
utilizing this technology to produce energy would 
be the
(1) destruction of habitats near the devices
(2) decreased use of nonrenewable resources
(3) release of gases needed for photosynthesis
(4) increased use of fi nite resources

 4 The emerald ash borer is an insect that is thought 
to have been accidentally brought to the United 
States from China in shipping containers. It 
attacks ash trees, eventually killing the trees, 
destroying an important part of the ecosystem. 
The presence of the emerald ash borer in the 
United States can be used as an example of how 
humans have
(1) purposely introduced an insect to correct a 

problem in an ecosystem
(2) used an insect to remove one insect species 

and replace it with another
(3) worked to increase the biodiversity in a 

particular area
(4) altered the equilibrium in an ecosystem by 

introducing a new species

 5 Which graph best shows the changes in global 
human population and natural resource use over 
the past 500 years?
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 6 The burning of fossil fuels has harmed the 
environment by
(1) decreasing acid rain in the northeast United 

States
(2) adding carbon dioxide to the atmosphere
(3) increasing biodiversity in the lakes and ponds 

of the Adirondacks
(4) depleting the ozone shield directly over 

western New York State

Part A

Answer all questions in this part.     [30]

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question.
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6. The burning of fossil fuels has harmed the environment by
(1) decreasing acid rain in the northeast United States
(2) adding carbon dioxide to the atmosphere
(3) increasing biodiversity in the lakes and ponds of the Adirondacks
(4) depleting the ozone shield directly over western New York State 6 _____

7. Which method of collecting data would provide the most accurate 
information about how an ecosystem is being affected by human development?
(1) The people in the neighborhood record the number of birds they see 
in the area both before and after the construction of a new building.
(2) Deer in the area are identified before construction so that scientists 
can see where they go after the building is finished.
(3) More trees are planted in the area around the construction site to 
allow the animals a new place to live.
(4) The population size is recorded for each species present in the 
construction area before and after the building is completed. 7 _____

8. Natural selection produces changes most quickly in
(1) species with short reproductive cycles
(2) individual pathogens killed by antibiotics
(3) complex multicellular organisms
(4) individuals that produce a small number of offspring 8 _____

9. As a result of habitat destruction, the size of the Florida panther population 
has been drastically reduced. It is estimated that there are only 100 to 160 Florida 
panthers in the wild. Which statement best explains why the Florida panther
population may not continue to evolve?
(1) There is no longer a chance of mutations occurring in the population.
(2) There is a lack of competition for limited environmental resources.
(3) There is no longer a chance of a trait providing a reproductive 
advantage to the population.
(4) There is a lack of genetic variation for selection to act upon. 9 _____

10. Which level of the pyramid 
is correctly paired with the type 
of organism that would most
likely be found at that level in
an ecosystem?
(1) Level A – producers  (3) Level C – herbivores
(2) Level B – carnivores (4) Level D – decomposers 10 _____

11. Which statement best describes what is most likely to occur if an animal 
population grows larger than the carrying capacity of its environment?
(1) The birth rate will increase.
(2) Both the birth rate and death rate will decrease.
(3) The death rate will increase.
(4) Neither the birth rate nor the death rate will decrease. 11 _____

 Living Environment–June ’17 [3] [OVER]

 7 Which method of collecting data would 
provide the most accurate information about 
how an ecosystem is being affected by human 
development?
(1) The people in the neighborhood record the 

number of birds they see in the area both 
before and after the construction of a new 
building.

(2) Deer in the area are identifi ed before 
construction so that scientists can see where 
they go after the building is fi nished.

(3) More trees are planted in the area around 
the construction site to allow the animals a 
new place to live.

(4) The population size is recorded for each 
species present in the construction area 
before and after the building is completed.

 8 Natural selection produces changes most quickly in
(1) species with short reproductive cycles
(2) individual pathogens killed by antibiotics
(3) complex multicellular organisms
(4) individuals that produce a small number of 

offspring

 9 As a result of habitat destruction, the size of the 
Florida panther population has been drastically 
reduced. It is estimated that there are only 
100 to 160 Florida panthers in the wild. Which 
statement best explains why the Florida panther 
population may not continue to evolve?
(1) There is no longer a chance of mutations 

occurring in the population.
(2) There is a lack of competition for limited 

environmental resources.
(3) There is no longer a chance of a trait providing 

a reproductive advantage to the population.
(4) There is a lack of genetic variation for selec-

tion to act upon.

 10 Which level of the pyramid below is correctly 
paired with the type of organism that would most 
likely be found at that level in an ecosystem?

Level A
Level B
Level C
Level D

(1) Level A – producers
(2) Level B – carnivores
(3) Level C – herbivores
(4) Level D – decomposers

 11 Which statement best describes what is most 
likely to occur if an animal population grows larger 
than the carrying capacity of its environment?
(1) The birth rate will increase.
(2) Both the birth rate and death rate will 

decrease.
(3) The death rate will increase.
(4) Neither the birth rate nor the death rate will 

decrease.

 12 Many biotic factors affect individuals in a 
population. An example of an organism being 
directly affected by a biotic factor is
(1) a squirrel cannot fi nd a mate
(2) a fl ood washes away a maple tree
(3) a plant is in a dark room
(4) a chipmunk fi nds a rock pile to use for a 

home

 13 When people receive organ transplants, they 
often need to take medications that decrease 
immune responses because
(1) transplanted organs contain antigens that can 

trigger white blood cell activity
(2) hormones present in replacement organs 

prevent the synthesis of antibiotics
(3) transplanted organs produce their own 

antibiotics
(4) antigens present in these organs attack 

antibodies already present in the blood
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 14 Which structures regulate water loss and gas 
exchange in the leaves of plants?
(1) vacuoles (3) guard cells
(2) chloroplasts (4) mitochondria

 15 Which life process carried out by a green plant is 
represented in the diagram below?

Energy
released

Carbon Dioxide
+

Water

Life
Process

Oxygen

Food

(1) respiration (3) digestion
(2) photosynthesis (4) replication

 16 Scientists are developing a malaria vaccine that 
would most likely contain
(1) weakened drugs used to treat the symptoms 

of malaria
(2) white blood cells from the malaria-infected 

individuals
(3) a weakened form of the malaria-causing 

organism
(4) antibodies made from the malaria-causing 

organism

 17 Proteins, starch, and DNA are similar in that they 
are all
(1) organic compounds
(2) parts of genes
(3) made of amino acids
(4) made of simple sugars

 18 In response to an increasing blood glucose level, 
the human body will normally
(1) store the glucose in cell nuclei
(2) release a hormone that lowers the blood 

glucose
(3) produce a hormone that destroys the glucose
(4) use the excess glucose to make proteins

 19 A kitten was born with black fur and green eyes. 
The fur and eye color of its parents are shown in 
the chart below.

Cat Fur Eye Color
Father striped green
Mother black yellow
Kitten black green

Which statement helps explain why the kitten 
has black fur?
(1) Chromosomes present on the genes code for 

the characteristics of its fur.
(2) Genetic mutations always cause the fur color 

and eye color to change.
(3) Offspring receive genetic information from 

both parents.
(4) Gene expression is changed in every genera-

tion, resulting in evolution.

 20 Scientists have been investigating a way to 
recreate extinct species such as the saber-toothed 
cat illustrated below.

Source: https://IGS.Indiana.edu

Which technique would use DNA from an extinct 
species to recreate an organism of the species?
(1) natural selection (3) cloning
(2) differentiation (4) selective breeding 

 21 The sequence that best illustrates the fl ow of 
energy through an ecosystem is
(1) sunlight → plant → wolf → rabbit
(2) plant → sunlight → rabbit → wolf
(3) sunlight → plant → rabbit → wolf
(4) wolf → rabbit → plant → sunlight

12. Many biotic factors affect individuals in a population. An example 
of an organism being directly affected by a biotic factor is
(1) a squirrel cannot find a mate
(2) a flood washes away a maple tree
(3) a plant is in a dark room
(4) a chipmunk finds a rock pile to use for a home  12 _____

13. When people receive organ transplants, they often need to take 
medications that decrease immune responses because
(1) transplanted organs contain antigens that can trigger white blood cell activity
(2) hormones present in replacement organs prevent the synthesis of antibiotics
(3) transplanted organs produce their own antibiotics
(4) antigens present in these organs attack antibodies already present 
in the blood    13 _____

14. Which structures regulate water loss and gas exchange in the leaves 
of plants?
(1) vacuoles   (2) chloroplasts    (3) guard cells    (4) mitochondria 14 _____

15. Which life process carried out by a green plant is represented in 
the diagram?

(1) respiration    (2) photosynthesis    (3) digestion   (4) replication 15 _____

16. Scientists are developing a malaria vaccine that would most likely contain
(1) weakened drugs used to treat the symptoms of malaria
(2) white blood cells from the malaria-infected individuals
(3) a weakened form of the malaria-causing organism
(4) antibodies made from the malaria-causing organism  16 _____

17. Proteins, starch, and DNA are similar in that they are all
(1) organic compounds (3) made of amino acids
(2) parts of genes  (4) made of simple sugars 17 _____

18. In response to an increasing blood glucose level, the human body 
will normally
(1) store the glucose in cell nuclei
(2) release a hormone that lowers the blood glucose
(3) produce a hormone that destroys the glucose
(4) use the excess glucose to make proteins  18 _____
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 14 Which structures regulate water loss and gas 
exchange in the leaves of plants?
(1) vacuoles (3) guard cells
(2) chloroplasts (4) mitochondria

 15 Which life process carried out by a green plant is 
represented in the diagram below?

Energy
released

Carbon Dioxide
+

Water

Life
Process

Oxygen

Food

(1) respiration (3) digestion
(2) photosynthesis (4) replication

 16 Scientists are developing a malaria vaccine that 
would most likely contain
(1) weakened drugs used to treat the symptoms 

of malaria
(2) white blood cells from the malaria-infected 

individuals
(3) a weakened form of the malaria-causing 

organism
(4) antibodies made from the malaria-causing 

organism

 17 Proteins, starch, and DNA are similar in that they 
are all
(1) organic compounds
(2) parts of genes
(3) made of amino acids
(4) made of simple sugars

 18 In response to an increasing blood glucose level, 
the human body will normally
(1) store the glucose in cell nuclei
(2) release a hormone that lowers the blood 

glucose
(3) produce a hormone that destroys the glucose
(4) use the excess glucose to make proteins

 19 A kitten was born with black fur and green eyes. 
The fur and eye color of its parents are shown in 
the chart below.

Cat Fur Eye Color
Father striped green
Mother black yellow
Kitten black green

Which statement helps explain why the kitten 
has black fur?
(1) Chromosomes present on the genes code for 

the characteristics of its fur.
(2) Genetic mutations always cause the fur color 

and eye color to change.
(3) Offspring receive genetic information from 

both parents.
(4) Gene expression is changed in every genera-

tion, resulting in evolution.

 20 Scientists have been investigating a way to 
recreate extinct species such as the saber-toothed 
cat illustrated below.

Source: https://IGS.Indiana.edu

Which technique would use DNA from an extinct 
species to recreate an organism of the species?
(1) natural selection (3) cloning
(2) differentiation (4) selective breeding 

 21 The sequence that best illustrates the fl ow of 
energy through an ecosystem is
(1) sunlight → plant → wolf → rabbit
(2) plant → sunlight → rabbit → wolf
(3) sunlight → plant → rabbit → wolf
(4) wolf → rabbit → plant → sunlight
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 14 Which structures regulate water loss and gas 
exchange in the leaves of plants?
(1) vacuoles (3) guard cells
(2) chloroplasts (4) mitochondria

 15 Which life process carried out by a green plant is 
represented in the diagram below?

Energy
released

Carbon Dioxide
+

Water

Life
Process

Oxygen

Food

(1) respiration (3) digestion
(2) photosynthesis (4) replication

 16 Scientists are developing a malaria vaccine that 
would most likely contain
(1) weakened drugs used to treat the symptoms 

of malaria
(2) white blood cells from the malaria-infected 

individuals
(3) a weakened form of the malaria-causing 

organism
(4) antibodies made from the malaria-causing 

organism

 17 Proteins, starch, and DNA are similar in that they 
are all
(1) organic compounds
(2) parts of genes
(3) made of amino acids
(4) made of simple sugars

 18 In response to an increasing blood glucose level, 
the human body will normally
(1) store the glucose in cell nuclei
(2) release a hormone that lowers the blood 

glucose
(3) produce a hormone that destroys the glucose
(4) use the excess glucose to make proteins

 19 A kitten was born with black fur and green eyes. 
The fur and eye color of its parents are shown in 
the chart below.

Cat Fur Eye Color
Father striped green
Mother black yellow
Kitten black green

Which statement helps explain why the kitten 
has black fur?
(1) Chromosomes present on the genes code for 

the characteristics of its fur.
(2) Genetic mutations always cause the fur color 

and eye color to change.
(3) Offspring receive genetic information from 

both parents.
(4) Gene expression is changed in every genera-

tion, resulting in evolution.

 20 Scientists have been investigating a way to 
recreate extinct species such as the saber-toothed 
cat illustrated below.

Source: https://IGS.Indiana.edu

Which technique would use DNA from an extinct 
species to recreate an organism of the species?
(1) natural selection (3) cloning
(2) differentiation (4) selective breeding 

 21 The sequence that best illustrates the fl ow of 
energy through an ecosystem is
(1) sunlight → plant → wolf → rabbit
(2) plant → sunlight → rabbit → wolf
(3) sunlight → plant → rabbit → wolf
(4) wolf → rabbit → plant → sunlight

19. A kitten was born with black fur 
and green eyes. The fur and eye color 
of its parents are shown in the chart.
Which statement helps explain why 
the kitten has black fur?
(1) Chromosomes present on the genes code for the characteristics of its fur.
(2) Genetic mutations always cause the fur color and eye color to change.
(3) Offspring receive genetic information from both parents.
(4) Gene expression is changed in every generation, resulting in evolution.
     19 _____
20. Scientists have been investigating 
a way to recreate extinct species such 
as the saber-toothed cat illustrated.

Which technique would use DNA from 
an extinct species to recreate an organism 
of the species?
(1) natural selection  (3) cloning
(2) differentiation   (4) selective breeding 20 _____

21. The sequence that best illustrates the flow of energy through an ecosystem is
(1) sunlight → plant → wolf → rabbit
(2) plant → sunlight → rabbit → wolf
(3) sunlight → plant → rabbit → wolf
(4) wolf → rabbit → plant → sunlight  21 _____

22. Which cellular change in an organism could be inherited by the 
next generation?
(1) a change in the ribosomes in the pancreas of a squirrel
(2) the deletion of a single DNA base in a sperm cell of a trout
(3) the transfer of a piece of a chromosome in the skin cell of a raccoon
(4) a decrease in the size of a vacuole in a rose leaf cell  22 _____

23. A chemical was added to hand sanitizers and dish detergents to kill bacteria. 
Certain species of bacteria are no longer killed by this chemical. One likely 
reason for the decreased effectiveness of this chemical is that these bacteria have
(1) slower metabolic rates (3) been selectively bred for survival
(2) a mutation for resistance (4) an adaptation to a different niche 23 _____

24. The hemlock wooly adelgid is an invasive insect species that is 
destroying native hemlock trees in New York State. These insects 
can upset natural ecosystems because they
(1) provide food for native bird species
(2) can carry diseases that can be spread to pets
(3) increase biodiversity in New York State forests
(4) disrupt habitats that native species depend upon  24 _____
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25. A shark and a dolphin have similarly shaped bodies and fins. However, 
these two organisms are not closely related: The shark is a fish, and the 
dolphin is a mammal. Some species may have similar body structures even if 
they are not related because they evolved in
(1) similar environments and specific traits increased their chances of survival
(2) similar environments and were exposed to factors that caused exactly the 
same mutations
(3) different environments, but tried to adapt in the same ways so they 
could survive
(4) different environments, but ate similar foods that affected their 
growth and development   25 _____

26. A dog gave birth to the three 
puppies shown in the photograph. 
One of the puppies has darker fur on 
its face than the other two. Which 
two biological processes account for 
this difference between the puppies?
(1) meiosis and recombination
(2) meiosis and cloning
(3) mitosis and differentiation
(4) mitosis and cloning   26 _____

27. The diagram represents a cell 
that produces digestive enzymes.

Which cellular structure would be the 
most likely location for the synthesis 
of these enzymes?
(1) 1  (3) 3
(2) 2  (4) 4   27 _____

28. Energy drinks have become increasingly popular. Some of these drinks 
contain large amounts of caffeine, which is known to increase heart rates
in most individuals. This effect on the heart rate can be dangerous because 
it can lead to
(1) a disruption in the absorption of starch
(2) an increase in blood volume
(3) a decrease in oxygen levels
(4) an imbalance in homeostasis   28 _____

29. The kidney is an organ that collects wastes and excess water from the blood 
and sends them to the bladder where they are stored before being removed from 
the body. Which two systems work together to perform this function?
(1) immune and respiratory (3) skeletal and nervous
(2) circulatory and excretory (4) digestive and circulatory 29 _____
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factors that caused exactly the same muta-
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(3) different environments, but tried to adapt in 
the same ways so they could survive

(4) different environments, but ate similar foods 
that affected their growth and development

 26 A dog gave birth to the three puppies shown in 
the photograph below. One of the puppies has 
darker fur on its face than the other two.

Source: http://germanshepherdsatsdikennels.blogspot.com

Which two biological processes account for this 
difference between the puppies?
(1) meiosis and recombination
(2) meiosis and cloning
(3) mitosis and differentiation
(4) mitosis and cloning

 27 The diagram below represents a cell that produces 
digestive enzymes.
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Which cellular structure would be the most likely 
location for the synthesis of these enzymes?
(1) 1 (3) 3
(2) 2 (4) 4
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30. Scientists have recently discovered a community of bacteria and clams 
living under an ice shelf in Antarctica. These organisms live under 600 feet of 
ice, in the absence of sunlight, and in temperatures considered too cold for most 
living organisms. The location where these organisms live is unusual because
(1) only biotic factors control the size of the populations
(2) bacteria and clams are found in the same area
(3) of the abiotic factors found in their environment
(4) green plants make energy-rich compounds available  30 _____

Part B–1
Answer all questions in this part. [13]

 Directions (31–43): For each statement or question, record in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question. 

31. The diagram represents an
important biological concept.

The concept being represented is
(1) overproduction
(2) natural selection
(3) homeostasis
(4) ecological succession

     31 _____

32. The graph shows levels of a form 
of ultraviolet radiation (UV-B) and 
ozone thickness in Australia during 
December 1987 and January 1988.

Which statement best describes the apparent 
relationship between ozone and UV-B?
(1) When ozone levels are at 
2550 Dobson units, the UV-B levels 
are at 250 Dobson units.
(2) The increase in UV-B reduces 
the destruction of the ozone layer.
(3) When the ozone layer is thinner, more UV-B gets through it.
(4) If the ozone layer is thicker, UV-B levels on the ground increase. 32 _____
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 31 The diagram below represents an important 
biological concept.

Generations later ...

Generations later ...

Yum! Dark beetles, our favorite!

Adapted from: http://evolution.berkeley.edu/evolibrary/

The concept being represented is
(1) overproduction
(2) natural selection
(3) homeostasis
(4) ecological succession

 32 The graph below shows levels of a form of 
ultraviolet radiation (UV-B) and ozone thickness 
in Australia during December 1987 and January 
1988.
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(4) If the ozone layer is thicker, UV-B levels on 

the ground increase.
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Answer all questions in this part.     [13]

Directions (31–43): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question.
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33. In the diagram, X represents 
a process that causes a protein to 
unfold and stop functioning.

Process X is most likely caused by
(1) the digestion of the amino acids 
that make up the proteins
(2) the synthesis of a protein with 
different simple sugars
(3) removal of the gene that codes for the production of the protein
(4) an internal factor in the body, such as a temperature increase 33 _____

34. Which statement is an example of how the external environment 
can influence gene expression?
(1) Some flowering plants that inherit a gene for white flowers and 
a gene for red flowers will produce pink flowers.
(2) Some animals that inherit genes for brown fur will grow white 
fur if the outside temperature falls below a certain level.
(3) In some breeds of cat, certain fur-color genes are found only in females.
(4) A pea plant is short-stemmed only if it inherits the genes for 
the trait from both parents.   34 _____

35. Which statement best illustrates a 
concept represented in the diagram?
(1) Tsunamis triggered by oceanic earthquakes
cause widespread flooding that can lead to
large scale environmental destruction.
(2) Annual hunting laws determine the 
number of deer that can be hunted to 
ensure population stability.
(3) More individuals are purchasing 
hybrid cars that use less gasoline and 
produce less carbon dioxide.
(4) The increased use of electronics has 
led to increased mining for precious metals 
and minerals in developing countries.  
     35 _____

36. The process shown is used to
(1) determine if a person has a 
genetic disease
(2) produce human growth hormone
(3) identify the father of a newborn
(4) produce a hormone to regulate blood sugar  36 _____  
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 33 In the diagram below, X represents a process that 
causes a protein to unfold and stop functioning.
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represented in the diagram below?
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(4) produce a hormone to regulate blood sugar
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 Base your answers to questions 
37 through 39 on the diagrams and 
on your knowledge of biology. The 
diagrams represent a single-celled 
organism and a multicellular organism.

37. Which statement correctly 
identifies the levels of organization 
for the structures indicated?
(1) A and B are tissues; E and G are organs.
(2) A and B are organs; E and G are systems.
(3) A and B are tissues; E and G are organelles.
(4) A and B are organelles; E and G are organs.  37 _____

38. Cells from structure E and cells from structure G are similar in that they
(1) have the same structure and function
(2) contain the same genetic material
(3) are identical in structure, but different in function
(4) contain only the genetic information needed for their specific job 38 _____

39. Rotenone is an insecticide that is toxic to humans as well as to insects. 
Rotenone interferes with the process of ATP production in the cell. Which 
row in the chart below correctly identifies the structure where ATP is 
produced and the reason it is affected by rotenone?

     39 _____

 Base your answers to questions 40 
and 41 on the information and diagram 
and on your knowledge of biology.

 A student used a microscope 
like the one represented to observe 
cell division in onion cells.

40. The part of the microscope that should 
be adjusted in order to better view the 
onion cells while using high power is
(1) A  (3) C
(2) B  (4) D         
                                                      40 _____ 
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Base your answers to questions 37 through 39 on the diagrams below and on your knowledge of biology. 
The diagrams represent a single-celled organism and a multicellular organism.
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 37 Which statement correctly identifi es the levels of organization for the structures indicated?
(1) A and B are tissues; E and G are organs.
(2) A and B are organs; E and G are systems.
(3) A and B are tissues; E and G are organelles.
(4) A and B are organelles; E and G are organs.

 38 Cells from structure E and cells from structure G are similar in that they
(1) have the same structure and function
(2) contain the same genetic material
(3) are identical in structure, but different in function
(4) contain only the genetic information needed for their specifi c job

 39 Rotenone is an insecticide that is toxic to humans as well as to insects. Rotenone interferes with the process 
of ATP production in the cell. Which row in the chart below correctly identifi es the structure where ATP is 
produced and the reason it is affected by rotenone?

Row Structure Reason Affected
(1) A It would be unable to store enzymes for ATP production.
(2) B Production of ATP would occur less effi ciently.
(3) C The raw materials used for ATP production would be altered.
(4) D Absorption of the ATP would increase here.
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Base your answers to questions 40 and 41 on the information and diagram below and on your knowledge of 
biology.

A student used a microscope like the one represented below to observe cell division 
in onion cells.
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 40 The part of the microscope that should be adjusted in order to better view the onion cells while using high 
power is
(1) A (3) C
(2) B (4) D

 41 The student noticed that as the new cells formed, they contained rod-shaped chromosomes. It is necessary 
for onion cells to contain chromosomes because chromosomes
(1) are composed of genes that contain the instructions for an organism’s traits
(2) are made of carbohydrates and are needed as an energy source
(3) direct the production of inorganic molecules within the cell
(4) are composed of lipids that contain stored nutrients for the new cell
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 42 The diagram below indicates a few of the many 
varieties of domestic dogs thought to have 
originated from wolves that were domesticated 
thousands of years ago.

(Not drawn to scale)

Wolf

Bulldog Collie Dachshund

Adapted from: http://evolution.berkeley.edu/evolibrary/article

The many varieties of domesticated dogs were 
most likely produced as a result of
(1) mutating the body cells of the dogs
(2) selective breeding over many generations
(3) genetic engineering with specifi c enzymes
(4) cloning dogs with desirable traits

 43 The graph below represents some changes in the 
number of individuals in a particular population 
in a stable ecosystem over a period of time.
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Which statement best describes the trend shown 
in this graph?
(1) Ecosystem conditions will eventually cause a 

population to become extinct.
(2) In a stable ecosystem, the number of indi-

viduals in a population is usually maintained 
within a certain range.

(3) The interactions between a population and 
various factors in an environment are always 
predictable.

(4) In order for any ecosystem to maintain a bal-
ance, populations must be reduced to half 
their original number. Living Environment–June ’17 [11] [OVER]
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originated from wolves that were domesticated 
thousands of years ago.
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The many varieties of domesticated dogs were 
most likely produced as a result of
(1) mutating the body cells of the dogs
(2) selective breeding over many generations
(3) genetic engineering with specifi c enzymes
(4) cloning dogs with desirable traits

 43 The graph below represents some changes in the 
number of individuals in a particular population 
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Which statement best describes the trend shown 
in this graph?
(1) Ecosystem conditions will eventually cause a 

population to become extinct.
(2) In a stable ecosystem, the number of indi-

viduals in a population is usually maintained 
within a certain range.

(3) The interactions between a population and 
various factors in an environment are always 
predictable.

(4) In order for any ecosystem to maintain a bal-
ance, populations must be reduced to half 
their original number.

41. The student noticed that as the new cells formed, they contained 
rod-shaped chromosomes. It is necessary for onion cells to contain 
chromosomes because chromosomes
(1) are composed of genes that contain the instructions for an organism’s traits
(2) are composed of lipids that contain stored nutrients for the new cell 
(3) are made of carbohydrates and are needed as an energy source
(4) direct the production of inorganic molecules within the cell 41 _____

42. The diagram indicates a few 
of the many varieties of domestic 
dogs thought to have originated 
from wolves that were domesticated 
thousands of years ago.

The many varieties of domesticated 
dogs were most likely produced as 
a result of

(1) mutating the body cells of the dogs
(2) selective breeding over many generations
(3) genetic engineering with specific enzymes
(4) cloning dogs with desirable traits   42 _____

43. The graph below represents some changes in the number of individuals 
in a particular population in a stable ecosystem over a period of time.

Which statement best describes the 
trend shown in this graph?
(1) Ecosystem conditions will eventually 
cause a population to become extinct.
(2) In a stable ecosystem, the number of 
individuals in a population is usually 
maintained within a certain range.
(3) The interactions between a population 
and various factors in an environment are 
always predictable.
(4) In order for any ecosystem to maintain 
a balance, populations must be reduced 
to half their original number.   43 _____
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 42 The diagram below indicates a few of the many 
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originated from wolves that were domesticated 
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most likely produced as a result of
(1) mutating the body cells of the dogs
(2) selective breeding over many generations
(3) genetic engineering with specifi c enzymes
(4) cloning dogs with desirable traits

 43 The graph below represents some changes in the 
number of individuals in a particular population 
in a stable ecosystem over a period of time.
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Which statement best describes the trend shown 
in this graph?
(1) Ecosystem conditions will eventually cause a 

population to become extinct.
(2) In a stable ecosystem, the number of indi-

viduals in a population is usually maintained 
within a certain range.

(3) The interactions between a population and 
various factors in an environment are always 
predictable.

(4) In order for any ecosystem to maintain a bal-
ance, populations must be reduced to half 
their original number.
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Part B –2
Answer all questions in this part. [12]

 Directions (44–55): For those questions that are multiple choice, record 
on the space provided the number of the choice that, of those given, best 
completes each statement or answers each question. For all other questions 
in this part, follow the directions given and record your answers in the 
spaces provided.

 Base your answers to questions 44 through 47 on the information and data 
table below and on your knowledge of biology.

Illinois Greater Prairie Chicken on the Rise
 As pioneers moved west in the mid-1800s, the greater prairie chicken 
population in Illinois was estimated to number in the millions. Since then, their 
population has drastically declined.
 Evidence of the rapidly declining population was obtained from studying 
the number of eggs that hatched over several years. In Jasper County, Illinois, 
the number of prairie chickens fell from 2,000 to less than 50 in under 35 years. 
Researchers compared the DNA from feather samples from the living Illinois 
chickens to the DNA from feather samples dating from the year 1930 found in a 
museum. It was found that the living Illinois chicken population had a very low 
level of genetic diversity.
 In 1992, researchers attempted to increase genetic variation by transporting 
more than 500 healthy prairie chickens into Illinois from the states of Minnesota, 
Kansas, and Nebraska. The data table below shows the changes in the percent of 
eggs that hatched from samples taken in different years. Researchers documented 
that this increase in the percent of eggs that hatched was not influenced by 
environmental events.

  Directions (44–46): On the next page, use the 
information given and construct a bar graph 
on the grid following the directions below.

44. Label the y-axis on the line provided. [1]

45. Mark an appropriate scale, without any breaks in the data, on the y-axis. [1]

46. Construct vertical bars to represent the data. Shade in each bar. [1]

47. The scientists transported prairie chickens from three different states 
into the state of Illinois in order to
(1) decrease egg hatching rate  (3) increase egg fertilization
(2) increase genetic diversity  (4) develop different feather colors 47 _____

 Living Environment–June ’17 [12]

Base your answers to questions 44 through 47 on the information and data table below and on your 
knowledge of biology.

Illinois Greater Prairie Chicken on the Rise
As pioneers moved west in the mid-1800s, the greater prairie chicken population in 

Illinois was estimated to number in the millions. Since then, their population has drastically 
declined.

Evidence of the rapidly declining population was obtained from studying the number 
of eggs that hatched over several years. In Jasper County, Illinois, the number of prairie 
chickens fell from 2,000 to less than 50 in under 35 years. Researchers compared the 
DNA from feather samples from the living Illinois chickens to the DNA from feather 
samples dating from the year 1930 found in a museum. It was found that the living Illinois 
chicken population had a very low level of genetic diversity.

In 1992, researchers attempted to increase genetic variation by transporting more 
than 500 healthy prairie chickens into Illinois from the states of Minnesota, Kansas, and 
Nebraska. The data table below shows the changes in the percent of eggs that hatched 
from samples taken in different years. Researchers documented that this increase in the 
percent of eggs that hatched was not infl uenced by environmental events.

Prairie Chicken Egg Hatching

Years Percent of 
Eggs Hatched

1970–1974 89
1975–1979 88
1980–1984 83
1985–1989 78

1990 38
1993–1996 94

Adapted from: http://www.sciencedaily.com/
releases/1998/11/981130045644.htm

Part B –2

Answer all questions in this part.     [12]

Directions (44–55): For those questions that are multiple choice, record on the separate answer sheet 
the number of the choice that, of those given, best completes each statement or answers each question. For all 
other questions in this part, follow the directions given and record your answers in the spaces provided in this 
examination booklet.
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Directions (44–46): Using the information given, construct a bar graph on the grid following the directions 
below.

 44 Label the y-axis on the line provided.   [1]

 45 Mark an appropriate scale, without any breaks in the data, on the y-axis.   [1]

 46 Construct vertical bars to represent the data. Shade in each bar.   [1]

Hatching Rate

Years

1970-
1974

1975-
1979

1980-
1984

1985-
1989

1990 1993-
1996

Note: The answer to question 47 should be recorded on your separate answer sheet.

 47 The scientists transported prairie chickens from three different states into the state of Illinois in order to
(1) decrease egg hatching rate (3) increase egg fertilization
(2) increase genetic diversity (4) develop different feather colors

 Living Environment–June ’17 [14]

Base your answers to questions 48 and 49 on the diagram below and on your knowledge of biology. 
The diagram shows the evolutionary history of several plant species.
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 48 Identify one type of molecular evidence that could have been used to determine the evolutionary relationships 
illustrated in the diagram.   [1]

Note: The answer to question 49 should be recorded on your separate answer sheet.

 49 Which biological technique could be used to obtain some structural evidence that species A and B are 
closely related?
(1) glucose testing (3) genetic engineering
(2) cloning (4) dissection

Base your answers to questions 50 and 51 on the diagram below and on your knowledge of biology. The diagram 
illustrates the steps in a process that occurs in the cells of many organisms.

Glucose

Glycolysis

Chemical
reactions

Water

Energy

Oxygen

Energy

Series of 
chemical
reactions

Carbon dioxide
Energy

Adapted from: Biology: A Community Context, 
W. H. Leonard and J. Penick, 1998
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 48 Identify one type of molecular evidence that could have been used to determine the evolutionary relationships 
illustrated in the diagram.   [1]

Note: The answer to question 49 should be recorded on your separate answer sheet.

 49 Which biological technique could be used to obtain some structural evidence that species A and B are 
closely related?
(1) glucose testing (3) genetic engineering
(2) cloning (4) dissection

Base your answers to questions 50 and 51 on the diagram below and on your knowledge of biology. The diagram 
illustrates the steps in a process that occurs in the cells of many organisms.

Glucose

Glycolysis

Chemical
reactions

Water

Energy

Oxygen

Energy

Series of 
chemical
reactions

Carbon dioxide
Energy

Adapted from: Biology: A Community Context, 
W. H. Leonard and J. Penick, 1998

 Base your answers to questions 
48 and 49 on the diagram and on 
your knowledge of biology. The 
diagram shows the evolutionary 
history of several plant species. 

48. Identify one type of molecular 
evidence that could have been used 
to determine the evolutionary 
relationships illustrated in the diagram. [1] ______________________________

49. Which biological technique could be used to obtain some structural 
evidence that species A and B are closely related?
(1) glucose testing  (3) genetic engineering
(2) cloning   (4) dissection  49 _____

 Base your answers to questions 50 and 51 on 
the diagram and on your knowledge of biology. 
The diagram illustrates the steps in a process 
that occurs in the cells of many organisms.

50. Based on the diagram, the process of 
glycolysis most likely
(1) begins the breakdown of glucose
(2) produces oxygen for organisms to use
(3) stores energy in molecules of water 
and carbon dioxide
(4) recycles glucose within the cells of simple organisms 50 _____

51. Identify one specific molecule used to store the energy being released 
during this process. [1]   Molecule: ____________________________________
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52. The diagram represents male 
gametes from different animals.

State one way, other than the fact 
that they all contain DNA, the 
genetic content of these gametes 
is similar. [1]
________________________________________________________________
________________________________________________________________

53. Part of a food web is represented. 
It includes organisms located in a 
stream near farm fields.

Select one type of organism, other 
than the crustaceans, from the food 
web. State how the population of
organisms you selected might be affected if the population of crustaceans in this 
food web were reduced due to the use of chemicals harmful to crustaceans in the 
fields near the stream. Support your answer.[1] 
Organism: _________________________
________________________________________________________________
________________________________________________________________

 Base your answer to question 54–55 on the information below and on your 
knowledge of biology.

    Indian blue peacocks live in dense forests and scrubland. Males use their 
 colorful eye-spotted tail feathers and strutting display along with a loud 
 mating call to attract females. This behavior, known as a hoot-dash, is 
 made by the male before dashing toward a female to mate. Few species 
 of other animals use loud courtship calls as the call attracts predators and 
 uses energy.

54–55. Discuss the use of the hoot-dash by male peacocks. In your answer, 
be sure to: • state one advantage of the hoot-dash [1]
  • state one disadvantage of the hoot-dash [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

 Living Environment–June ’17 [15] [OVER]

Note: The answer to question 50 should be recorded on your separate answer sheet.

 50 Based on the diagram, the process of glycolysis most likely
(1) begins the breakdown of glucose
(2) produces oxygen for organisms to use
(3) stores energy in molecules of water and carbon dioxide
(4) recycles glucose within the cells of simple organisms

 51 Identify one specifi c molecule used to store the energy being released during this process.   [1]

Molecule: 

 52 The diagram below represents male gametes from different animals.

Fish

Human

Rat

Chicken

Snake

Frog

(Not drawn to scale)

State one way, other than the fact that they all contain DNA, the genetic content of these gametes is 
similar.   [1]
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 53 Part of a food web is represented below. It includes organisms located in a stream near farm fi elds.

Algae

Crustaceans

Reptiles

Insect larvae Fish

Select one type of organism, other than the crustaceans, from the food web. State how the population of 
organisms you selected might be affected if the population of crustaceans in this food web were reduced due 
to the use of chemicals harmful to crustaceans in the fi elds near the stream. Support your answer.   [1]

Organism: 

Base your answer to question 54–55 on the information below and on your knowledge of biology.

Indian blue peacocks live in dense forests and scrubland. Males use their colorful 
eye-spotted tail feathers and strutting display along with a loud mating call to attract 
females. This behavior, known as a hoot-dash, is made by the male before dashing toward 
a female to mate. Few species of other animals use loud courtship calls as the call attracts 
predators and uses energy.

 54–55 Discuss the use of the hoot-dash by male peacocks. In your answer, be sure to:
• state one advantage of the hoot-dash   [1]
• state one disadvantage of the hoot-dash   [1]
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Part C
Answer all questions in this part. [17]

     Directions (56–72): Record your answers in the spaces provided.
Base your answers to questions 56 and 57 on the information below and on your 
knowledge of biology.
 The placenta secretes progesterone and estrogen during pregnancy.
 Progesterone is responsible for the following functions:
 • maintains the lining of the uterus
 • inhibits (interferes with) contractions of the uterus
 • inhibits the production and release of eggs
56. Describe one likely result if the placenta became damaged and could not 
maintain progesterone levels. Support your answer. [1]
________________________________________________________________
________________________________________________________________

57. Explain how the release of additional eggs is prevented during pregnancy. [1]
________________________________________________________________
________________________________________________________________

 Base your answers to questions 58 and 59 on the information below and on 
your knowledge of biology.
   “Cancer is a disease of genes gone wrong. When certain genes mutate, 
 they make cells behave in odd ways. The cells divide swiftly, they hide 
 from the immune system that could kill them and they gain the nourishment 
 they need to develop into tumors.…”
       Source: Carl Zimmer, NY Times, February 6, 2014

58. Explain why the body of a person infected with HIV, the virus that causes 
AIDS, would have a different immune response to the presence of cancer cells 
than a person not infected with HIV. [1]
________________________________________________________________
________________________________________________________________

59.  Explain why certain chemicals and radiation sources are risk factors for 
cancer. [1] _______________________________________________________
________________________________________________________________

60. Scientists have learned that when a pregnant woman smokes, one of the 
chemicals absorbed, nicotine, can narrow the diameter of her blood vessels that 
lead to the placenta. Explain why narrowing the diameter of these blood vessels 
can result in low birth weight babies. [1]
________________________________________________________________
________________________________________________________________
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 Base your answers to questions 61 through 63 on the information below and 
on your knowledge of biology.

    In an experiment to test the effectiveness of a new vaccine, 50 rats 
 received an injection of equal doses of the vaccine and 50 other rats 
 received an injection of equal doses of a weak salt solution. Two months 
 later, all of the rats received injections that contained equal doses of live, 
 disease-causing organisms.

     The experimental results are shown in the chart below.

61. Was the vaccine effective in preventing the disease? Use the information in 
the data table to support your answer. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

62. State one possible reason why two of the rats did not get sick even though 
they did not receive the vaccine. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

63. Do the results of this experiment indicate that the vaccine is ready for human 
testing? Support your answer with information from the table. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

 Living Environment–June ’17 [18]

 60 Scientists have learned that when a pregnant woman smokes, one of the chemicals absorbed, nicotine, 
can narrow the diameter of her blood vessels that lead to the placenta. Explain why narrowing the 
diameter of these blood vessels can result in low birth weight babies.   [1]

Base your answers to questions 61 through 63 on the information below and on your knowledge of biology.

In an experiment to test the effectiveness of a new vaccine, 50 rats received an injection 
of equal doses of the vaccine and 50 other rats received an injection of equal doses of a 
weak salt solution. Two months later, all of the rats received injections that contained 
equal doses of live, disease-causing organisms.

The experimental results are shown in the chart below.

Effectiveness of a New Vaccine

Injection: 50 Rats 
Received

Number of Rats 
That Developed the 

Disease

Number of Rats That 
Did Not Develop the 

Disease
vaccine 7 43

weak salt solution 48 2

 61 Was the vaccine effective in preventing the disease? Use the information in the data table to support 
your answer.   [1]

 62 State one possible reason why two of the rats did not get sick even though they did not receive the 
vaccine.   [1]

 63 Do the results of this experiment indicate that the vaccine is ready for human testing? 
Support your answer with information from the table.   [1]
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 Base your answers to questions 64 through 66 on the information below and 
on your knowledge of biology.

Saving Florida Oranges
     A disease that affects orange trees has led to the destruction of numerous  
 orange trees in Florida. Orange growers have unsuccessfully tried to stop 
 the spread of the disease by cutting down infected trees and using a variety 
 of pesticides on the insects that spread the disease. The growers fear that if 
 nothing further is done, entire crops could be wiped out in the near future. 
 In hopes of saving Florida’s orange industry, scientists are attempting to 
 alter the DNA of orange trees by inserting DNA, that codes for disease 
 resistance, from a different plant species.

64. State the name of the specific technique that is used to alter the DNA of 
orange trees. [1] __________________________________________________

65. Explain why growing oranges with disease resistance is better for the 
environment than using pesticides to control the spread of the disease. [1]
________________________________________________________________
________________________________________________________________

66. Identify a trait, other than disease resistance, that the orange trees could 
have that would be beneficial to the growers. [1]
______________________________________

67. The diagram below represents two energy pyramids. Each pyramid 
represents the productivity of one acre of land.

 Based on the concept of energy transfer, explain why one acre of land can 
produce more vegetables for human consumption than beef 
for human consumption. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

 Living Environment–June ’17 [19] [OVER]

Base your answers to questions 64 through 66 on the information below and on your knowledge of biology.

Saving Florida Oranges
A disease that affects orange trees has led to the destruction of numerous orange trees 

in Florida. Orange growers have unsuccessfully tried to stop the spread of the disease by 
cutting down infected trees and using a variety of pesticides on the insects that spread the 
disease. The growers fear that if nothing further is done, entire crops could be wiped out 
in the near future. In hopes of saving Florida’s orange industry, scientists are attempting 
to alter the DNA of orange trees by inserting DNA, that codes for disease resistance, from 
a different plant species.

 64 State the name of the specifi c technique that is used to alter the DNA of orange trees.   [1]

 65 Explain why growing oranges with disease resistance is better for the environment than using pesticides 
to control the spread of the disease.   [1]

 66 Identify a trait, other than disease resistance, that the orange trees could have that would be benefi cial 
to the growers.   [1]

 67 The diagram below represents two energy pyramids. Each pyramid represents the productivity of one 
acre of land.

Humans

Beef Cattle
(165 lbs)

Vegetables
(20,000 lbs)

Pyramid A

Humans

Vegetables
(20,000 lbs)

Pyramid B

  Based on the concept of energy transfer, explain why one acre of land can produce more vegetables for 
human consumption than beef for human consumption.   [1]
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Base your answers to questions 64 through 66 on the information below and on your knowledge of biology.

Saving Florida Oranges
A disease that affects orange trees has led to the destruction of numerous orange trees 

in Florida. Orange growers have unsuccessfully tried to stop the spread of the disease by 
cutting down infected trees and using a variety of pesticides on the insects that spread the 
disease. The growers fear that if nothing further is done, entire crops could be wiped out 
in the near future. In hopes of saving Florida’s orange industry, scientists are attempting 
to alter the DNA of orange trees by inserting DNA, that codes for disease resistance, from 
a different plant species.

 64 State the name of the specifi c technique that is used to alter the DNA of orange trees.   [1]

 65 Explain why growing oranges with disease resistance is better for the environment than using pesticides 
to control the spread of the disease.   [1]

 66 Identify a trait, other than disease resistance, that the orange trees could have that would be benefi cial 
to the growers.   [1]

 67 The diagram below represents two energy pyramids. Each pyramid represents the productivity of one 
acre of land.
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  Based on the concept of energy transfer, explain why one acre of land can produce more vegetables for 
human consumption than beef for human consumption.   [1]
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 Base your answers to questions 68 through 72 on the information below and 
on your knowledge of biology.
Nature Will Have to Clean Up Hawaii Molasses Leak That Killed Thousands of Fish
  A massive spill of thick molasses has turned Honolulu Harbor into a watery 
wasteland where thousands of fish have been suffocated – a disaster that officials 
say Mother Nature will have to clean up.
 “There’s nothing alive there at all,” diver Roger White told NBC affiliate 
KHNL after making a seven-minute video of dead sea life blanketing the bottom 
of the harbor.…
 …“Unlike with an oil spill, it’s a sugar product so it will dissipate on its own,” 
Matson spokesman Jeff Hull told NBC News on Thursday. “There’s not an active
cleanup.”
 “The molasses is not toxic but it’s heavier than water so it’s spreading 
around on the sea floor, displacing the oxygen-rich water down there, and the fish 
are suffocating,” said Keith Korsmeyer, a professor of biology at Hawaii Pacific
University.
 The die-off also could lure predators like sharks, barracuda and eels to the 
harbor and neighboring Keehi Lagoon, experts warned.…
 …Korsmeyer said marine life would probably repopulate the harbor, after the 
low-oxygen water moves out, but that could take months or even years.…

Source: http://www.nbcnews.com/news/other/nature-will-have-cleanhawaii-
molasses-leak-killed-thousands-fi sh-f8C11137030

68. Explain how the molasses spill caused many of the animals to die off. [1]
________________________________________________________________
________________________________________________________________

69. State one reason why the die-off could attract sharks, barracuda, and eels to 
the harbor and lagoon. [1]
________________________________________________________________
________________________________________________________________

70. Identify one group of organisms responsible for the recycling of dead sea 
life that is not mentioned in the article. [1]
________________________________________________________________
________________________________________________________________

71. Explain why it is important to preserve the biodiversity of the Honolulu 
Harbor ecosystem. [1]
________________________________________________________________
________________________________________________________________

72. Predict what will most likely happen to this ecosystem in 20 years if no 
other disasters occur. [1]
________________________________________________________________
________________________________________________________________
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Part D
Answer all questions in this part. [13]

 Directions (73–85): For those questions that are multiple choice, record on 
the space provided the number of the choice that, of those given, best completes 
each statement or answers each question. For all other questions in this part, 
follow the directions given and record your answers in the space provided.

73. On various Galapagos islands, finch species have different diets: seeds, 
insects, flowers, the blood of seabirds,and leaves. This is evidence that each 
species has a different
(1) mating behavior    (2) nesting material    (3) niche    (4) predator 73 _____

74. A person’s pulse rate generally goes down while sleeping. One reason 
for this decrease is
(1) the body is producing more carbon dioxide when a person is sleeping
(2) a person is not using energy while sleeping
(3) a person requires less oxygen when sleeping
(4) the body is using more nutrients while asleep  74 _____

 Base your answers to questions 75 through 77 on the information below and 
on your knowledge of biology.
 Unique populations of giant tortoises live in the Galapagos Islands. This is 
the same group of islands 
where Darwin studied his 
famous finches. It is thought 
that the original ancestors of 
today’s giant tortoises came 
from the mainland of South 
America. These animals left 
and drifted in the ocean to the 
islands where they began to 
live, reproduce, and evolve. 
Each of the islands has a 
different habitat. Each species 
varies in shell shape and body 
structure. Information about 
two of these species of giant 
tortoises and their habitats is 
found in the table.

75. Which statement best explains the differences observed in the tortoises 
on each island?
(1) Each tortoise adapted to its environment during its lifetime.
(2) Sudden mutations changed the appearance of all of the tortoises.
(3) The tortoises grew different structures based on the available food.
(4) Different adaptations gave some tortoises a better chance of survival.
     75 _____

 Living Environment–June ’17 [22]

Base your answers to questions 75 through 77 on the information below and on your knowledge of biology.

Unique populations of giant tortoises live in the Galapagos Islands. This is the same 
group of islands where Darwin studied his famous fi nches. It is thought that the original 
ancestors of today’s giant tortoises came from the mainland of South America. These 
animals left and drifted in the ocean to the islands where they began to live, reproduce, 
and evolve. Each of the islands has a different habitat. Each species varies in shell shape 
and body structure. Information about two of these species of giant tortoises and their 
habitats is found in the table below.

Giant Tortoises of the Galapagos Islands

Tortoise Shell Type Habitat and Body Description

Saddle-backed

Dome-shaped • The island receives a lot of rain, 
and there is an abundant amount 
of available food (plant material).

• The tortoises have shorter necks. 
They do not have to reach for food.

• The land on the island is dry, so 
there is limited available plant food.

• The tortoises have long necks and 
legs, which allow them to reach for 
scarce food.

Adapted from: BenchPrep.com/blog/AP Biology-evolution-part-1/

Note: The answer to question 75 should be recorded on your separate answer sheet.

 75 Which statement best explains the differences observed in the tortoises on each island?
(1) Each tortoise adapted to its environment during its lifetime.
(2) Sudden mutations changed the appearance of all of the tortoises.
(3) The tortoises grew different structures based on the available food.
(4) Different adaptations gave some tortoises a better chance of survival.

Adapted from: BenchPrep.com/blog/AP Biology-evolution-part-1/
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76. When the saddle-backed tortoises extend their long necks out of the shell, they 
are unprotected from attack. Scientists hypothesize that during the evolution of this 
tortoise, they had few predators. Which statement best supports this hypothesis?
(1) Competition between the predators and the tortoises would have resulted 
in a greater number of longnecked tortoises.
(2) The number of predators was greater than the number of tortoises.
(3) Saddle-backed tortoises were not a part of the food chain.
(4) Predators would have killed the tortoises with long necks, leaving 
more tortoises with shorter necks.   76 _____

77. If a group of saddle-backed tortoises were brought to an island inhabited by 
dome-shaped tortoises, could both species survive? Circle yes or no and support 
your answer. [1]         
              Circle one:    Yes    or    No
________________________________________________________________
________________________________________________________________

78.  During the laboratory activity The Beaks of Finches, you obtained food under 
two conditions: with competition and with no competition. State one way the results 
obtained from these two conditions differed when you did this activity. [1]
________________________________________________________________
________________________________________________________________

79. An investigation was carried out to determine the effects of exercise on the 
human body. Identify one body system, other than the circulatory system, that 
becomes more active as a result of exercise. State one change the system you 
identified will undergo as a result of becoming more active. [1]
Body system:______________________________________________________
Change:__________________________________________________________

 Base your answers to questions 80 through 82 on the information below and 
on your knowledge of biology.

 A student designed an experiment to investigate a claim that athletes would 
have lower heart rates than nonathletes during exercise. After the students 
classified themselves as an athlete or a nonathlete, their resting pulses were 
determined. Then all the students performed the same exercise for four minutes 
and their heart rates were determined by recording the pulse rate in beats per 
minute. The students continued to measure their pulse rates for an additional 
four minutes. The average heart rate per minute for each group was determined. 
The data were recorded, as shown on the table below.
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Base your answers to questions 80 through 82 on the information below and on your knowledge of biology.

A student designed an experiment to investigate a claim that athletes would have lower 
heart rates than nonathletes during exercise. After the students classifi ed themselves as 
an athlete or a nonathlete, their resting pulses were determined. Then all the students 
performed the same exercise for four minutes and their heart rates were determined by 
recording the pulse rate in beats per minute. The students continued to measure their 
pulse rates for an additional four minutes. The average heart rate per minute for each 
group was determined. The data were recorded, as shown on the table below.

Average Heart Rate Response to Exercise (beats per minute)

Time (minutes) Athlete Students Nonathlete Students

Resting Pulse 0   68   72

Exercising Period

1   76   78
2   82   90
3   95 115
4 110 130

After
Exercise

5 100 125
6   95 120
7   85 100
8   68   95

 80 State one appropriate hypothesis for this experiment.   [1]

Note: The answer to question 81 should be recorded on your separate answer sheet.

 81 Which statement is best supported by the data in the chart?
(1) After exercise, the nonathletic students had a lower heart rate than the athletic students.
(2) After exercise, the heart rates of the athletic students returned to resting pulse in four minutes.
(3) During exercise, both groups of students had the same increase above their resting pulse.
(4) During exercise, the athletic students had a higher heart rate than the nonathletic students.

Note: The answer to question 82 should be recorded on your separate answer sheet.

 82 To improve the validity of the conclusion reached in this experiment, the students should repeat the 
experiment
(1) disregarding any data that don’t fi t the hypothesis
(2) with a larger number of athletes and nonathletes
(3) comparing the heart rates and breathing rates of males and females
(4) with the athletes doing different exercises than the nonathletes

80. State one appropriate hypothesis for this experiment. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

81. Which statement is best supported by the data in the chart?
(1) After exercise, the nonathletic students had a lower heart rate than 
the athletic students.
(2) After exercise, the heart rates of the athletic students returned to 
resting pulse in four minutes.
(3) During exercise, both groups of students had the same increase 
above their resting pulse.
(4) During exercise, the athletic students had a higher heart rate than 
the nonathletic students.   81 _____

82. To improve the validity of the conclusion reached in this experiment, 
the students should repeat the experiment
(1) disregarding any data that don’t fit the hypothesis
(2) with a larger number of athletes and nonathletes
(3) comparing the heart rates and breathing rates of males and females
(4) with the athletes doing different exercises than the nonathletes 82 _____
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 Base your answer to question 83 on the information below and on your 
knowledge of biology. 
 A student added glucose indicator to a beaker of an unknown liquid. Starch 
indicator was added to a different beaker containing an equal amount of the 
same unknown liquid. The color of the indicator solutions before they were 
added to the beakers and the color of the contents of the beakers after adding 
the indicator solutions are recorded in the chart below.

83. State one conclusion the student would make about the unknown liquid based 
on the results. Support your  answer with information from the data table. [1]
________________________________________________________________
________________________________________________________________

84. While getting ready to perform the Making Connections lab, a teacher did not 
have enough of the old wooden clothespins she was handing out to the students 
to squeeze in the lab. The teacher opened a bag of new plastic clothespins and 
handed them out to the students who had not received a wooden clothespin.

Explain why using new clothespins for some students and not others was an 
error in the experimental procedure. [1]
________________________________________________________________
________________________________________________________________

 Base your answer to question 85 on the information and diagram below and 
on your knowledge of biology.

 An unknown sample of DNA found at a 
crime scene was compared to DNA samples
taken from three individuals. The results of 
the technique used to compare the samples

85. What factor causes the DNA fragments 
to move in this technique? [1]
___________________________________

 Living Environment–June ’17 [25] [OVER]

Base your answer to question 83 on the information below and on your knowledge of biology.

A student added glucose indicator to a beaker of an unknown liquid. Starch indicator 
was added to a different beaker containing an equal amount of the same unknown liquid. 
The color of the indicator solutions before they were added to the beakers and the color of 
the contents of the beakers after adding the indicator solutions are recorded in the chart 
below.

Beaker Solution
Color of Indicator 
Solution Before 

Adding to Beaker

Color of Contents of 
Beaker After Adding 

Indicator Solution

1
unknown liquid

+
glucose indicator

blue blue (after heating)

2
unknown liquid

+
starch indicator

amber blue-black

 83 State one conclusion the student would make about the unknown liquid based on the results. Support your 
answer with information from the data table.   [1]

 84 While getting ready to perform the Making Connections lab, a teacher did not have enough of the old 
wooden clothespins she was handing out to the students to squeeze in the lab. The teacher opened a bag of 
new plastic clothespins and handed them out to the students who had not received a wooden clothespin.

Explain why using new clothespins for some students and not others was an error in the experimental 
procedure.   [1]

 Living Environment–June ’17 [26]

Base your answer to question 85 on the information and diagram below and on your knowledge of biology.

An unknown sample of DNA found at a crime scene was compared to DNA samples 
taken from three individuals. The results of the technique used to compare the samples 
are represented below.

Wells

Crime
scene
DNA

Individual
A

Individual
B

Individual
C

_

+

 85 What factor causes the DNA fragments to move in this technique?   [1]
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Part A

Answer all questions in this part. [30]
 Directions (1–30): For each statement or question, write in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.

1. Producers are generally found at the beginning of a food chain. 
Which statement best explains why this is true?
(1) Producers are usually smaller in size than consumers.
(2) Producers do not rely on other organisms for food.
(3) There are always more consumers than producers in food chains.
(4) Consumers are always more complex organisms than producers. 1 _____

2. A lion cub resembles its parents because it inherits genes that produce
(1) DNA identical to all of the DNA found in both parents
(2) proteins identical to all of the proteins found in both parents
(3) ATP identical to some of the ATP found in each parent
(4) enzymes identical to some of the enzymes found in each parent 2 _____

3. If body temperature is too high, some blood vessels increase in size 
and sweat glands will excrete sweat, resulting in a lower body temperature. 
These changes are an example of
(1) a learned behavior (3) an inherited disorder
(2) feedback mechanisms (4) genetic mutations 3 _____

4. A farmer grows beans that he sells to local markets. Over a period 
of 40 years, the farmer has identified the plants that produced the most 
beans and only used those beans to produce new plants. This procedure 
is part of the process of
(1) selective breeding  (3) replication
(2) genetic engineering  (4) cloning  4 _____

5. Although we rely on coal, oil, and natural gas to produce energy, 
some environmental scientists have proposed that we use less fossil fuel. 
One reason to support this proposal is to
(1) enable us to preserve rain forests in tropical areas
(2) help us to reduce the production of carbon dioxide gas
(3) allow us to decrease the use of fertilizers on crops
(4) encourage us to end research on wind and water power sources 5 _____



 June 2018 65
 Living Environment

Ju
ne

 2
01

8

6. The diagram represents relationships 
in an ecosystem. What is the primary 
source of energy in this environment?

(1) cellular respiration in the plants
(2) energy from minerals in the soil
(3) fossil fuels
(4) solar energy    

     6 _____

7. Research has shown that treadmill training 
increases the number of certain energy-releasing 
structures in the brain cells of rats.
The cellular structures referred to in this study 
are most likely
(1) mitochondria  (3) vacuoles
(2) nuclei  (4) ribosomes
     7 _____

8. Which process must first take place in order for the proteins in 
foods to be used by body cells?
(1) digestion  (2) storage  (3) synthesis (4) excretion 8 _____

9. Which statement is characteristic of reproduction in humans?
(1) The reproductive cells of males and females differ in chromosome number.
(2) Males and females produce gametes in the ovaries.
(3) Males and females produce the same number of gametes.
(4) The reproductive cycles of males and females are regulated 
by hormones.    9 _____

10. Which row in the chart below represents the most likely changes in
the atmosphere due to widespread deforestation?

     10 _____

Part A 

Answer all questions in this part. [30] 

Directions (1–30): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question. 

 1 Producers are generally found at the beginning 
of a food chain. Which statement best explains 
why this is true? 
(1) Producers are usually smaller in size than 

consumers. 
(2) Producers do not rely on other organisms 

for food. 
(3) There are always more consumers than 

producers in food chains. 
(4) Consumers are always more complex organisms 

than producers.

 2 A lion cub resembles its parents because it 
inherits genes that produce 
(1) DNA identical to all of the DNA found in 

both parents 
(2) proteins identical to all of the proteins found 

in both parents 
(3) ATP identical to some of the ATP found in 

each parent 
(4) enzymes identical to some of the enzymes 

found in each parent 

 3 If body temperature is too high, some blood 
vessels increase in size and sweat glands 
will excrete sweat, resulting in a lower body 
temperature. These changes are an example of 
(1) a learned behavior 
(2) feedback mechanisms 
(3) an inherited disorder 
(4) genetic mutations

 4 A farmer grows beans that he sells to local 
markets. Over a period of 40 years, the farmer 
has identifi ed the plants that produced the most 
beans and only used those beans to produce new 
plants. This procedure is part of the process of 
(1) selective breeding (3) replication 
(2) genetic engineering (4) cloning

 5 Although we rely on coal, oil, and natural gas to 
produce energy, some environmental scientists 
have proposed that we use less fossil fuel. One 
reason to support this proposal is to 
(1) enable us to preserve rain forests in tropical 

areas 
(2) help us to reduce the production of carbon 

dioxide gas 
(3) allow us to decrease the use of fertilizers on 

crops 
(4) encourage us to end research on wind and 

water power sources

 6 The diagram below represents relationships in an 
ecosystem. 

Hawks

Mountain lions Snakes

FieldRabbits
Elk mice

Trees 
Shrubs

Grasses

What is the primary source of energy in this 
environment? 
(1) cellular respiration in the plants 
(2) energy from minerals in the soil 
(3) fossil fuels 
(4) solar energy 
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7 Research has shown that treadmill training 
increases the number of certain energy-releasing 
structures in the brain cells of rats. 

The cellular structures referred to in this study 
are most likely 
(1) mitochondria (3) vacuoles 
(2) nuclei (4) ribosomes 

8 Which process must first take place in order for 
the proteins in foods to be used by body cells? 
(1) digestion (3) synthesis 
(2) storage (4) excretion 

9 Which statement is characteristic of reproduction 
in humans? 
(1) The reproductive cells of males and females 

differ in chromosome number. 
(2) Males and females produce gametes in the 

ovaries. 
(3) Males and females produce the same num-

ber of gametes. 
(4) The reproductive cycles of males and females 

are regulated by hormones.

 10 Which row in the chart below represents the 
most likely changes in the atmosphere due to 
widespread deforestation? 

11 The chart below represents some of the events 
that occur during the cycling of nutrients in an 
ecosystem. 

X

Converts

Organic
Wastes 

into

Compounds
usable by 
autotrophs

Which organisms would most appropriately 
complete the chart when written in the circle 
at X? 
(1) producers (3) carnivores 
(2) herbivores (4) decomposers 

Row Oxygen 
Concentration 

Carbon Dioxide 
Concentration 

(1) increases ↑ increases ↑

(2) increases ↑ decreases ↓

(3) decreases ↓ increases ↑

(4) decreases ↓ decreases ↓
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7 Research has shown that treadmill training 
increases the number of certain energy-releasing 
structures in the brain cells of rats. 

The cellular structures referred to in this study 
are most likely 
(1) mitochondria (3) vacuoles 
(2) nuclei (4) ribosomes 

8 Which process must first take place in order for 
the proteins in foods to be used by body cells? 
(1) digestion (3) synthesis 
(2) storage (4) excretion 

9 Which statement is characteristic of reproduction 
in humans? 
(1) The reproductive cells of males and females 

differ in chromosome number. 
(2) Males and females produce gametes in the 

ovaries. 
(3) Males and females produce the same num-

ber of gametes. 
(4) The reproductive cycles of males and females 

are regulated by hormones.

 10 Which row in the chart below represents the 
most likely changes in the atmosphere due to 
widespread deforestation? 

11 The chart below represents some of the events 
that occur during the cycling of nutrients in an 
ecosystem. 

X

Converts

Organic
Wastes 

into

Compounds
usable by 
autotrophs

Which organisms would most appropriately 
complete the chart when written in the circle 
at X? 
(1) producers (3) carnivores 
(2) herbivores (4) decomposers 

Row Oxygen 
Concentration 

Carbon Dioxide 
Concentration 

(1) increases ↑ increases ↑

(2) increases ↑ decreases ↓

(3) decreases ↓ increases ↑

(4) decreases ↓ decreases ↓

Living Environment–June ’18 [3] [OVER] 
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7 Research has shown that treadmill training 
increases the number of certain energy-releasing 
structures in the brain cells of rats. 

The cellular structures referred to in this study 
are most likely 
(1) mitochondria (3) vacuoles 
(2) nuclei (4) ribosomes 

8 Which process must first take place in order for 
the proteins in foods to be used by body cells? 
(1) digestion (3) synthesis 
(2) storage (4) excretion 

9 Which statement is characteristic of reproduction 
in humans? 
(1) The reproductive cells of males and females 

differ in chromosome number. 
(2) Males and females produce gametes in the 

ovaries. 
(3) Males and females produce the same num-

ber of gametes. 
(4) The reproductive cycles of males and females 

are regulated by hormones.

 10 Which row in the chart below represents the 
most likely changes in the atmosphere due to 
widespread deforestation? 

11 The chart below represents some of the events 
that occur during the cycling of nutrients in an 
ecosystem. 

X

Converts

Organic
Wastes 

into

Compounds
usable by 
autotrophs

Which organisms would most appropriately 
complete the chart when written in the circle 
at X? 
(1) producers (3) carnivores 
(2) herbivores (4) decomposers 

Row Oxygen 
Concentration 

Carbon Dioxide 
Concentration 

(1) increases ↑ increases ↑

(2) increases ↑ decreases ↓

(3) decreases ↓ increases ↑

(4) decreases ↓ decreases ↓
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12 The diagram below represents the formation of a cancerous growth. 

Time Time 

Skin
cells

Blood
vessel

Cancerous growth 

Which statement best explains the events represented in this diagram? 
(1) A gene mutation caused the cells to become muscle cells. 
(2) The growth resulted from the introduction of a vaccine. 
(3) A gene mutation caused abnormal mitotic cell division. 
(4) The growth resulted from uncontrolled meiotic cell division. 

13 A standard laboratory technique used to produce a new plant is represented in the diagram below. 

Cell division 

One leaf cell 
removed

Cells grown in a 

Cell
division

Cell
specialization

Tomato plant laboratory New tomato plant 

This technique is best identifi ed as 
(1) gene alteration 
(2) selective breeding 

(3) replication 
(4) cloning 
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12 The diagram below represents the formation of a cancerous growth. 

Time Time 

Skin
cells

Blood
vessel

Cancerous growth 

Which statement best explains the events represented in this diagram? 
(1) A gene mutation caused the cells to become muscle cells. 
(2) The growth resulted from the introduction of a vaccine. 
(3) A gene mutation caused abnormal mitotic cell division. 
(4) The growth resulted from uncontrolled meiotic cell division. 

13 A standard laboratory technique used to produce a new plant is represented in the diagram below. 

Cell division 

One leaf cell 
removed

Cells grown in a 

Cell
division

Cell
specialization

Tomato plant laboratory New tomato plant 

This technique is best identifi ed as 
(1) gene alteration 
(2) selective breeding 

(3) replication 
(4) cloning 

Living Environment–June ’18 [4] 

11.  The accompanying chart represents 
some of the events that occur during the 
cycling of nutrients in an ecosystem.

Which organisms would most 
appropriately complete the chart when 
written in the circle at X?

(1) producers  (3) carnivores
(2) herbivores  (4) decomposers

     11 _____

12. The diagram below represents the formation of a cancerous growth.

Which statement best explains the events represented in this diagram?
(1) A gene mutation caused the cells to become muscle cells.
(2) The growth resulted from the introduction of a vaccine.
(3) A gene mutation caused abnormal mitotic cell division.
(4) The growth resulted from uncontrolled meiotic cell division. 12 _____

13. A standard laboratory technique used to produce a new plant is represented 
in the diagram below.

This technique is best identified as 
(1) gene alteration   (3) replication 
(2) selective breeding (4) cloning   13 _____

14. An example of competition between members of two different species is
(1) mold growing on a dead tree that has fallen in the forest
(2) purple loosestrife plants growing in the same wet areas as cattail plants
(3) a coyote feeding on the remains of a deer that died of starvation
(4) two male turkeys displaying mating behaviors to attract a 
female turkey    14 _____
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15. Which statement best explains why different body cells of the same 
individual look and function differently?
(1) Each cell contains different genes.
(2) Different genes are activated in different kinds of cells.
(3) Cells are able to change to adapt to their surroundings.
(4) Half of the genes in the cells came from the mother and half 
from the father.    15 _____

16. A diagram of the female reproductive system is shown.

Identify the structure within which the egg cell is normally fertilized.
(1) A  (2) B  (3) C (4) D 16 _____

17. The ameba, a single-celled organism, reproduces asexually. 
Variations in an ameba would most commonly occur through
(1) differentiation during development
(2) the fusion of gametes
(3) random mutations
(4) recombination during fertilization  17 _____

18. The development of organs and tissues from a zygote includes
(1) mitosis and differentiation (3) meiosis and gamete production
(2) mitosis and gamete production (4) meiosis and fertilization 18 _____

19. In the 1920s, over 25 million acres of the American southern plains 
were stripped of prairie grasses to provide more land for farmers to grow 
wheat. The prairie grasses had served to hold the soil in place and prevent 
erosion. In the early 1930s, a series of severe dust storms eroded topsoil 
from more than 13 million acres of the southern plains and dumped it as 
tons of dust particles over many cities in the Northeast. Farmland was 
destroyed and people were sickened from “dust pneumonia.” This 
occurrence illustrates that
(1) farmers should never clear land to grow crops as it always creates problems
(2) once an ecosystem has been altered, it can not be restored to normal
(3) the farmers deliberately altered the equilibrium of the cities in the Northeast
(4) when humans alter ecosystems, serious consequences may result 19 _____

14 An example of competition between members of 
two different species is 
(1) mold growing on a dead tree that has fallen in 

the forest 
(2) purple loosestrife plants growing in the same 

wet areas as cattail plants 
(3) a coyote feeding on the remains of a deer that 

died of starvation 
(4) two male turkeys displaying mating behaviors 

to attract a female turkey 

15 Which statement best explains why different body 
cells of the same individual look and function 
differently? 
(1) Each cell contains different genes. 
(2) Different genes are activated in different 

kinds of cells. 
(3) Cells are able to change to adapt to their 

surroundings. 
(4) Half of the genes in the cells came from the 

mother and half from the father. 

16 A diagram of the female reproductive system is 
shown below. 

A

D

C 

B

Identify the structure within which the egg cell is 
normally fertilized. 
(1) A  (3) C 
(2) B  (4) D 

17 The ameba, a single-celled organism, reproduces 
asexually. Variations in an ameba would most 
commonly occur through 
(1) differentiation during development 
(2) the fusion of gametes 
(3) random mutations 
(4) recombination during fertilization 

18 The development of organs and tissues from a 
zygote includes 
(1) mitosis and differentiation 
(2) mitosis and gamete production 
(3) meiosis and gamete production 
(4) meiosis and fertilization 

19 In the 1920s, over 25 million acres of the American 
southern plains were stripped of prairie grasses 
to provide more land for farmers to grow wheat. 
The prairie grasses had served to hold the soil 
in place and prevent erosion. In the early 1930s, 
a series of severe dust storms eroded topsoil 
from more than 13 million acres of the southern 
plains and dumped it as tons of dust particles 
over many cities in the Northeast. Farmland was 
destroyed and people were sickened from “dust 
pneumonia.” This occurrence illustrates that 
(1) farmers should never clear land to grow crops 

as it always creates problems 
(2) once an ecosystem has been altered, it can 

not be restored to normal 
(3) the  farmers deliberately altered the 

equilibrium of the cities in the Northeast 
(4) when humans alter ecosystems, serious 

consequences may result 

20 The Cornell University News Service reported, 
“The sugar maple is the most economically 
valuable tree in the eastern United States 
because of its high-priced lumber, syrup and 
tourist-attracting fall colors.” The effects of acid 
rain now threaten the survival of these trees. This 
threat is the result of a human activity that has 
(1) introduced a foreign species by accident 
(2) stabilized a forest ecosystem through  

technology  
(3) weakened an ecosystem through pollution 
(4) weakened a species by direct harvesting 

21 The human male reproductive system is adapted 
for the production of 
(1) sperm and the delivery of these cells for 

internal fertilization 
(2) gametes that transport food to the egg 
(3) zygotes and the development of these cells 

into a fetus 
(4) hormones that stimulate placenta formation 

in the male 
Living Environment–June ’18 [5]  [OVER] 
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20. The Cornell University News Service reported, “The sugar maple is 
the most economically valuable tree in the eastern United States because 
of its high-priced lumber, syrup and tourist-attracting fall colors.” The 
effects of acid rain now threaten the survival of these trees. This threat is 
the result of a human activity that has 
(1) introduced a foreign species by accident
(2) stabilized a forest ecosystem through technology
(3) weakened an ecosystem through pollution
(4) weakened a species by direct harvesting   20 _____

21. The human male reproductive system is adapted for the production of
(1) sperm and the delivery of these cells for internal fertilization
(2) gametes that transport food to the egg
(3) zygotes and the development of these cells into a fetus
(4) hormones that stimulate placenta formation in the male  21 _____

22. The diagram represents an important biological technique scientists 
rely on to produce replacement hormones.

Which two processes are required for the technique to successfully produce 
hormones?
(1) replication of DNA in bacterial cells and cell division
(2) replication of DNA in bacterial cells and gamete formation
(3) meiosis and development
(4) mitosis and fertilization   22 _____

23. The diagram summarizes some of the steps in the 
development of humans. 
All the genetic information 
needed for the organism to 
develop is first present at
(1) A  (2) B (3) C  (4) D  23 _____

22 The diagram below represents an important biological technique scientists rely on to produce replacement 
hormones. 

DNA

Human cell 

DNA Bacterial cell 

Specific section 
of human DNA 

Bacterial DNA 

Bacterial cell 

Which two processes are required for the technique to successfully produce hormones? 
(1) replication of DNA in bacterial cells and cell division 
(2) replication of DNA in bacterial cells and gamete formation 
(3) meiosis and development 
(4) mitosis and fertilization 

23 The diagram below summarizes some of the steps in the development of humans. 

+

A B C D

All the genetic information needed for the organism to develop is first present at 
(1) A (3) C 
(2) B (4) D 
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22 The diagram below represents an important biological technique scientists rely on to produce replacement 
hormones. 

DNA

Human cell 

DNA Bacterial cell 

Specific section 
of human DNA 

Bacterial DNA 

Bacterial cell 

Which two processes are required for the technique to successfully produce hormones? 
(1) replication of DNA in bacterial cells and cell division 
(2) replication of DNA in bacterial cells and gamete formation 
(3) meiosis and development 
(4) mitosis and fertilization 

23 The diagram below summarizes some of the steps in the development of humans. 

+

A B C D

All the genetic information needed for the organism to develop is first present at 
(1) A (3) C 
(2) B (4) D 

Living Environment–June ’18 [6] 
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24. Five different living organisms are represented below.

Which statement about the organisms represented above is correct?
(1) All of the organisms are autotrophs.
(2) Only the flowering plant, green heron, and aquatic plant carry 
out photosynthesis.
(3) Only the frog and green heron can maintain homeostasis.
(4) All of the organisms pass on traits through reproduction. 24 _____

25. Mistletoe is an evergreen
shrub that can produce most 
of its own food. Often, 
mistletoe can be found living 
on trees and taking water and 
nutrients away from the 
tissues of the trees.

The relationship between 
mistletoe and trees is an 
example of
(1) consumer/herbivore  (3) scavenger/decomposer
(2) predator/prey   (4) parasite/host  25 _____

26. Rabbits are not native to Australia. They were imported by European 
settlers. In 1936, the myxoma virus was introduced into Australia as a 
means of biological control to infect and reduce the rabbit population. 
This method of controlling the rabbit population was an attempt to
(1) stop the overpopulation of a native species
(2) stop the overproduction of an introduced species
(3) limit the food sources of the rabbit
(4) limit the number of rabbits brought into the country  26 _____

27. The major role of carbohydrates in the human diet is to
(1) form the membranes that surround mitochondria
(2) act as a catalyst for cellular reactions
(3) supply energy for the body
(4) provide building blocks for amino acids  27 _____

24 Five different living organisms are represented below. 

Flowering plant Mosquito larva Frog Green heron Aquatic plant 

(Not drawn to scale) 

Which statement about the organisms represented above is correct? 

(1) All of the organisms are autotrophs. 
(2) Only the flowering plant, green heron, and aquatic plant carry out photosynthesis. 
(3) Only the frog and green heron can maintain homeostasis. 
(4) All of the organisms pass on traits through reproduction. 

25 Mistletoe is an evergreen shrub that can produce most of its own food. Often, mistletoe can be found living 
on trees and taking water and nutrients away from the tissues of the trees. 

Mistletoe

The relationship between mistletoe and trees is an example of 
(1) consumer/herbivore (3) scavenger/decomposer 
(2) predator/prey (4) parasite/host 

Living Environment–June ’18 [7] [OVER] 

24 Five different living organisms are represented below. 

Flowering plant Mosquito larva Frog Green heron Aquatic plant 

(Not drawn to scale) 

Which statement about the organisms represented above is correct? 
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28. Throughout New York State, some farmers have switched from growing a 
variety of vegetable crops to growing a single crop, such as corn. Other farmers 
are concerned that such a practice will make it more likely that an entire crop 
could be lost to disease or infestation by an insect pest. This is a valid concern 
because this practice
(1) reduces the biodiversity of their fields
(2) increases the number of decomposers in their fields
(3) decreases the need to import food
(4) increases the number of invasive species  28 _____

29. The breathing rate, heart rate, and blood hormone levels of an 
individual would directly provide information about that individual’s
(1) cellular organization  (3) inheritance
(2) nutrition   (4) metabolic activity 29 _____

30. The diagram represents an energy 
pyramid. Which type of organism 
could occupy levels B, C, and D 
of this energy pyramid?
(1) consumer  (3) autotroph
(2) producer  (4) carnivore    30 _____

Part B–1
Answer all questions in this part. [13]

 Directions (31–43): For each statement or question, record in the space 
provided the number of the word or expression that, of those given, best 
completes the statement or answers the question.
31. In the 1920s, two conflicting newspaper headlines called attention to a 
mysterious new illness.
 1921– “Don’t breathe the air! Mysterious disease affecting thousands 
  is caused by breathing the air in swamps.” 
 1922– “Don’t drink the water! Mysterious disease affecting thousands 
  is caused by drinking the water in swamps.”
 Another series of headlines appeared in the 1940s and 50s.
 1945– “New technology finds tiny worms on swamp vegetation.” 
 1950– “Tiny worms found in lungs of patients suffering from 
  mysterious swamp disease.” 
 1952– “Mysterious disease known to be caused by worms given 
  name Swamp Lung Disease.”
Headlines such as these best illustrate the concept that
(1) scientific explanations are tentative and subject to change
(2) some newspapers are not honest and report incorrect information on purpose
(3) worms can enter the body many different ways
(4) worms found in swamps should not be used for fishing 31 _____

26 Rabbits are not native to Australia. They were 
imported by European settlers. In 1936, the 
myxoma virus was introduced into Australia as a 
means of biological control to infect and reduce 
the rabbit population. This method of controlling 
the rabbit population was an attempt to 
(1) stop the overpopulation of a native species 
(2) stop the overproduction of an introduced 

species 
(3) limit the food sources of the rabbit 
(4) limit the number of rabbits brought into the 

country 

27 The major role of carbohydrates in the human 
diet is to 
(1) form the membranes that surround  

mitochondria  
(2) act as a catalyst for cellular reactions 
(3) supply energy for the body 
(4) provide building blocks for amino acids 

28 Throughout New York State, some farmers have 
switched from growing a variety of vegetable 
crops to growing a single crop, such as corn. 
Other farmers are concerned that such a practice 
will make it more likely that an entire crop could 
be lost to disease or infestation by an insect pest. 
This is a valid concern because this practice 
(1) reduces the biodiversity of their fi elds 
(2) increases the number of decomposers in their 

fi elds 
(3) decreases the need to import food 
(4) increases the number of invasive species 

29 The breathing rate, heart rate, and blood 
hormone levels of an individual would directly 
provide information about that individual’s 
(1) cellular organization (3) inheritance 
(2) nutrition (4) metabolic activity 

30 The diagram below represents an energy 
pyramid. 

D

C

B

A

Which type of organism could occupy levels 
B, C, and D of this energy pyramid? 
(1) consumer (3) autotroph 
(2) producer (4) carnivore 
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 Base your answer to question 32 on the information and diagram below and 
on your knowledge of biology.
 In the early 1600s, a scientist planted a willow tree that weighed 5 pounds in 
200 pounds of dry soil. He placed it outside and watered it for 5 years. At the 
end of that time, he observed that the tree had gained 164 pounds 3 ounces, while 
the soil had lost just 2 ounces. 

32. From this, he concluded that plants gain weight from the water they 
take in. His conclusion was based on
(1) the input of scientists from many countries doing similar studies
(2) the application of advanced technologies to the study of a problem
(3) careful observation, measurements, and inferences from his data
(4) an extensive knowledge of the process of photosynthesis 32 _____

33. A student observed five living 
cells in the field of view of a 
microscope as represented.
What is the approximate 
diameter of one cell?
(1) 10 μm  (3) 250 μm
(2) 50 μm  (4) 500 μm     33 _____

34. Ecologists are concerned that the golden-winged warbler population 
is at a dangerously low level. One reason this could lead to extinction 
of this warbler is that
(1) after a species becomes extinct, it won’t be able to carry out its role 
in the ecosystem
(2) there may not be enough diversity among the birds for the species 
to be able to survive an environmental change
(3) extinction always occurs when populations begin to decrease in number
(4) an increase in biodiversity within a population often causes the 
population to be classified as threatened or endangered  34 _____

35. One primary function of the cell membrane is
(1) regulating the flow of simple sugars into or out of the cell
(2) synthesizing substances by breaking down cell organelles
(3) storing carbohydrates, water, and starches for future use
(4) digesting carbohydrates, fats, and protein  35 _____

Part B–1  

Answer all questions in this part. [13]  

Directions (31–43): For each statement or question, record on the separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question. 

31 In the 1920s, two conflicting newspaper headlines called attention to a mysterious new illness. 

1921–“Don’t breathe the air! Mysterious disease affecting thousands is caused by 
breathing the air in swamps.” 

1922–“Don’t drink the water! Mysterious disease affecting thousands is caused by drinking 
the water in swamps.” 

Another series of headlines appeared in the 1940s and 50s. 

1945–“New technology finds tiny worms on swamp vegetation.” 
1950–“Tiny worms found in lungs of patients suffering from mysterious swamp
 disease.” 
1952–“Mysterious disease known to be caused by worms given name Swamp Lung 

Disease.” 

Headlines such as these best illustrate the concept that 
(1) scientific explanations are tentative and subject to change 
(2) some newspapers are not honest and report incorrect information on purpose 
(3) worms can enter the body many different ways 
(4) worms found in swamps should not be used for fi shing 

Base your answer to question 32 on the information and diagram below and on your knowledge of biology. 

In the early 1600s, a scientist planted a willow tree that weighed 5 pounds in 200 pounds 
of dry soil. He placed it outside and watered it for 5 years. At the end of that time, he observed 
that the tree had gained 164 pounds 3 ounces, while the soil had lost just 2 ounces. 

Willow Willow

Dry soil Dry soil 
5 years 

Water only 
200 lbs 199 lbs 14 oz 

5 lbs 169 lbs 3 oz 

32 From this, he concluded that plants gain weight from the water they take in. His conclusion was based on 
(1) the input of scientists from many countries doing similar studies 
(2) the application of advanced technologies to the study of a problem 
(3) careful observation, measurements, and inferences from his data 
(4) an extensive knowledge of the process of photosynthesis 
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33 A student observed five living cells in the fi eld of 
view of a microscope as represented below. 

Diameter = 500 μm

What is the approximate diameter of one cell? 
(1) 10 µm (3) 250 µm 
(2) 50 µm (4) 500 µm 

34 Ecologists are concerned that the golden-winged 
warbler population is at a dangerously low level. 
One reason this could lead to extinction of this 
warbler is that 
(1) after a species becomes extinct, it won’t be 

able to carry out its role in the ecosystem 
(2) there may not be enough diversity among the 

birds for the species to be able to survive an 
environmental change 

(3) extinction always occurs when populations 
begin to decrease in number 

(4) an increase in biodiversity within a population 
often causes the population to be classifi ed as 
threatened or endangered 

35 One primary function of the cell membrane is 
(1) regulating the flow of simple sugars into or 

out of the cell 
(2) synthesizing substances by breaking down 

cell organelles 
(3) storing carbohydrates, water, and starches for 

future use 
(4) digesting carbohydrates, fats, and protein 

36 For several years now, there has been discussion 
of constructing a large oil pipeline across the 
United States. Which statement expresses a 
major concern many people are likely to have 
about the proposed pipeline? 
(1) The pipeline will bring a large number of jobs 

to the area where it is being constructed. 
(2) The oil pipeline will increase the amount of 

fi nite resources. 
(3) If this pipeline were to leak, the oil could 

contaminate soil, water, and wildlife. 
(4) The pipeline is a technological fix for ozone 

depletion. 

37 The rings in the diagram below represent the 
annual growth of a tree approximately 20 years 
old. 

Tree trunks grow wider each year by continuous 
growth in a thin layer of cells just beneath the 
bark. Since one new layer is added each year, 
the number of rings in a tree can be used to 
tell its age. The thickness of the rings provides 
information about the environmental conditions 
in past years. 

By observing the annual rings in the diagram, 
one can infer that 
(1) environmental conditions did not change 

over the last 20 years 
(2) trees grow faster on the side that faces the 

Sun 
(3) some years provide better conditions for 

growth than other years 
(4) tree rings are not reliable because trees must 

be cut down to see them 

Living Environment–June ’18 [10] 

33 A student observed five living cells in the fi eld of 
view of a microscope as represented below. 

Diameter = 500 μm
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37 The rings in the diagram below represent the 
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in past years. 

By observing the annual rings in the diagram, 
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33 A student observed five living cells in the fi eld of 
view of a microscope as represented below. 

Diameter = 500 μm

What is the approximate diameter of one cell? 
(1) 10 µm (3) 250 µm 
(2) 50 µm (4) 500 µm 

34 Ecologists are concerned that the golden-winged 
warbler population is at a dangerously low level. 
One reason this could lead to extinction of this 
warbler is that 
(1) after a species becomes extinct, it won’t be 

able to carry out its role in the ecosystem 
(2) there may not be enough diversity among the 

birds for the species to be able to survive an 
environmental change 

(3) extinction always occurs when populations 
begin to decrease in number 

(4) an increase in biodiversity within a population 
often causes the population to be classifi ed as 
threatened or endangered 

35 One primary function of the cell membrane is 
(1) regulating the flow of simple sugars into or 

out of the cell 
(2) synthesizing substances by breaking down 

cell organelles 
(3) storing carbohydrates, water, and starches for 

future use 
(4) digesting carbohydrates, fats, and protein 

36 For several years now, there has been discussion 
of constructing a large oil pipeline across the 
United States. Which statement expresses a 
major concern many people are likely to have 
about the proposed pipeline? 
(1) The pipeline will bring a large number of jobs 

to the area where it is being constructed. 
(2) The oil pipeline will increase the amount of 

fi nite resources. 
(3) If this pipeline were to leak, the oil could 

contaminate soil, water, and wildlife. 
(4) The pipeline is a technological fix for ozone 

depletion. 

37 The rings in the diagram below represent the 
annual growth of a tree approximately 20 years 
old. 

Tree trunks grow wider each year by continuous 
growth in a thin layer of cells just beneath the 
bark. Since one new layer is added each year, 
the number of rings in a tree can be used to 
tell its age. The thickness of the rings provides 
information about the environmental conditions 
in past years. 

By observing the annual rings in the diagram, 
one can infer that 
(1) environmental conditions did not change 

over the last 20 years 
(2) trees grow faster on the side that faces the 

Sun 
(3) some years provide better conditions for 

growth than other years 
(4) tree rings are not reliable because trees must 

be cut down to see them 
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36. For several years now, there has been discussion of constructing a large oil 
pipeline across the United States. Which statement expresses a major concern 
many people are likely to have about the proposed pipeline?
(1) The pipeline will bring a large number of jobs to the area where 
it is being constructed.
(2) The oil pipeline will increase the amount of finite resources.
(3) If this pipeline were to leak, the oil could contaminate soil, water, and wildlife.
(4) The pipeline is a technological fix for ozone depletion. 36 _____

37. The rings in the diagram represent the annual growth 
of a tree approximately 20 years old.
Tree trunks grow wider each year by continuous growth in 
a thin layer of cells just beneath the bark. Since one new 
layer is added each year, the number of rings in a tree can 
be used to tell its age. The thickness of the rings provides 
information about the environmental conditions in past years.
By observing the annual rings in the diagram, one can infer that
(1) environmental conditions did not change over the last 20 years
(2) trees grow faster on the side that faces the Sun
(3) some years provide better conditions for growth than other years
(4) tree rings are not reliable because trees must be cut down to see them 
     37 _____

 Base your answers to questions 38 through 40 on the information below and 
on your knowledge of biology.

Harmless Skin Virus Fights Acne
 …Acne is caused when hair follicles become blocked with an oily substance 
called sebum, which the body makes to stop the hair and skin from drying out.
 Normally harmless bacteria, such as Propionibacterium acnes, that live on 
the skin can then contaminate and infect the plugged follicles.
 Phages [a type of virus] appear to help counteract this.
 When the scientists sequenced the DNA coding of the phages, they discovered 
that, as well as sharing most of their genetic material, the viruses all had some 
key features in common.
 All carry a gene that makes a protein called endolysin – an enzyme thought to 
destroy bacteria by breaking down their cell walls.
 And unlike antibiotics, which kill many types of bacteria, including “good” 
ones that live in our gut, phages are programmed to target only specific bacteria…

Source: BBC News, September 25, 2012

38. This treatment for acne, using phages, is effective because phages
(1) produce antibodies to clean out clogged pores and hair follicles
(2) eliminate bacteria by attacking specific cell structures
(3) carry genes and infect follicles
(4) attack every known type of bacteria  38 _____
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39. The protein endolysin belongs to which group of chemical substances?
(1) hormones  (3) biological catalysts
(2) receptors  (4) molecular bases  39 _____

40. The typical response of the human body to an infection by bacteria is to
(1) stimulate the production of antigens
(2) decrease the number of enzymes in the blood
(3) ignore the organisms, unless they are pathogens
(4) produce white blood cells and antibodies  40 _____

41. Two biological processes that 
occur in certain organelles are 
represented in the diagrams.

Which statement is correct regarding 
the types of organisms able to carry 
out these processes?
(1) Process X occurs in heterotrophs, but not in autotrophs.
(2) Process Y occurs in consumers, but not in producers.
(3) Both processes X and Y occur in all living things.
(4) Both processes X and Y occur in green plants.  41 _____

 Base your answers to questions 42 and 43 on the diagram below and on 
your knowledge of biology. The diagram shows how ATP is used by some cell 
structures to perform various functions. 

42. Which cell structure is represented by B? 
(1) vacuole    (2) ribosome     (3) cytoplasm     (4) chloroplast  42 _____

43. The nucleus contains molecules of A, which 
(1) recycle waste products  (3) store hereditary information
(2) remove water from the cell (4) regulate the pH of cytoplasm  43 _____

41 Two biological processes that occur in certain organelles are represented in the diagrams below. 

CO2 O2 O2 CO2

Process X Process Y 

Which statement is correct regarding the types of organisms able to carry out these processes? 
(1) Process X occurs in heterotrophs, but not in autotrophs. 
(2) Process Y occurs in consumers, but not in producers. 
(3) Both processes X and Y occur in all living things. 
(4) Both processes X and Y occur in green plants. 

Base your answers to questions 42 and 43 on the diagram below and on your knowledge of biology. The 
diagram shows how ATP is used by some cell structures to perform various functions. 

ATP Molecules 

Mitochondria B Nucleus

Synthesis of 
Enzymes

C
Synthesis of 
Molecules of 

A

42 Which cell structure is represented by B? 
(1) vacuole (3) cytoplasm 
(2) ribosome (4) chloroplast 

43 The nucleus contains molecules of A, which 
(1) recycle waste products (3) store hereditary information 
(2) remove water from the cell (4) regulate the pH of cytoplasm 
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Part B –2
Answer all questions in this part. [12]

 Directions (44–55): For those questions that are multiple choice, record 
on the space provided the number of the choice that, of those given, best 
completes each statement or answers each question. For all other questions 
in this part, follow the directions given and record your answers in the 
spaces provided.

 Base your answers to questions 44 through 47 on the information and data 
table below and on your knowledge of biology.

Moose-killing Winter Ticks
 Moose habitat is determined by temperature. Moose prefer areas where the 
average summer temperature is around 15°C and does not exceed 27°C for too 
long. The reason for this temperature dependency: Moose cannot sweat.
 Besides the cooling effect of water, which moose are almost always near, 
aquatic environments provide them with a good supply of food, and in the 
past, have protected them against biting insects. However, the North American 
moose population is facing a new threat: a parasite called the winter tick. These 
ticks lodge themselves in the animal’s fur and hold on through the winter, sucking 
the animal’s blood. Many infected moose end up dying of exhaustion and 
weakness as a result of the large number of ticks feeding on them.
 Ticks are most active during dry days in the fall. Adult ticks that drop off 
moose in the spring and land on snow cover have a poorer survival rate. Climate 
change can be predicted to improve conditions for winter ticks due to longer and 
warmer falls, and earlier snowmelt in the spring.
 Surveys of the moose population in northeastern Minnesota have recorded 
the change shown below in the moose population between 2005 and 2013. 
 

Part B –2  

Answer all questions in this part. [12]  

Directions (44–55): For those questions that are multiple choice, record on the separate answer sheet 
the number of the choice that, of those given, best completes each statement or answers each question. For all 
other questions in this part, follow the directions given and record your answers in the spaces provided in this 
examination booklet. 

Base your answers to questions 44 through 47 on the information and data table below and on your 
knowledge of biology. 

Moose-killing Winter Ticks 
Moose habitat is determined by temperature. Moose prefer areas where the average 

summer temperature is around 15°C and does not exceed 27°C for too long. The reason for 
this temperature dependency: Moose cannot sweat. 

Besides the cooling effect of water, which moose are almost always near, aquatic 
environments provide them with a good supply of food, and in the past, have protected 
them against biting insects. However, the North American moose population is facing a new 
threat: a parasite called the winter tick. These ticks lodge themselves in the animal’s fur and 
hold on through the winter, sucking the animal’s blood. Many infected moose end up dying 
of exhaustion and weakness as a result of the large number of ticks feeding on them. 

Ticks are most active during dry days in the fall. Adult ticks that drop off moose in the 
spring and land on snow cover have a poorer survival rate. Climate change can be predicted 
to improve conditions for winter ticks due to longer and warmer falls, and earlier snowmelt 
in the spring. 

Surveys of the moose population in northeastern Minnesota have recorded the change 
shown below in the moose population between 2005 and 2013. 

Estimated Moose Population  
In Northeastern Minnesota  

Survey Year 
Estimated Moose 

Population 

2005 8160 

2006 8840 

2007 6860 

2008 7890 

2009 7840 

2010 5700 

2011 4900 

2012 4230 

2013 2760 
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Directions (44–45): Using the information in the data table, construct a line graph on the grid below, 
following the directions below. 

44 Mark an appropriate scale, without any breaks in the data, on the axis labeled “Estimated Moose 
Population.” [1] 

45 Plot the data for the estimated moose population on the grid. Connect the points and surround each point 
with a small circle. [1] 

Example:
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Estimated Moose Population  
in Northeastern Minnesota  

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000

Years 

46 Explain how climate change could result in an increased number of moose infested with winter ticks.  [1] 

Note: The answer to question 47 should be recorded on your separate answer sheet. 

47 Increased average yearly temperatures in regions presently inhabited by moose could result in a disruption 
in homeostasis in these animals because 
(1) a decrease in average temperatures will increase mutations in their skin cells 
(2) an increase in average temperatures will decrease the amount of blood ticks can consume 
(3) moose will not be able to maintain an appropriate body temperature, since they do not sweat 
(4) moose will sweat more and lose too much water from their bodies 
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46 Explain how climate change could result in an increased number of moose infested with winter ticks.  [1] 

Note: The answer to question 47 should be recorded on your separate answer sheet. 

47 Increased average yearly temperatures in regions presently inhabited by moose could result in a disruption 
in homeostasis in these animals because 
(1) a decrease in average temperatures will increase mutations in their skin cells 
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(3) moose will not be able to maintain an appropriate body temperature, since they do not sweat 
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 Directions (44–45): Using the information in the data table on the previous 
page, construct a line graph on the grid below, following the directions below.

44. Mark an appropriate scale, without any breaks in the data, on the axis 
labeled “Estimated Moose Population.” [1]

45. Plot the data for the estimated moose population on the grid. Connect 
the points and surround each point with a small circle. [1]

46. Explain how climate change could result in an increased number of moose 
infested with winter ticks. [1]
________________________________________________________________
________________________________________________________________

47. Increased average yearly temperatures in regions presently inhabited by 
moose could result in a disruption in homeostasis in these animals because
(1) a decrease in average temperatures will increase mutations in their skin cells
(2) an increase in average temperatures will decrease the amount of 
blood ticks can consume
(3) moose will not be able to maintain an appropriate body temperature, since 
they do not sweat
(4) moose will sweat more and lose too much water from their bodies
     47 _____

Directions (44–45): Using the information in the data table, construct a line graph on the grid below, 
following the directions below. 

44 Mark an appropriate scale, without any breaks in the data, on the axis labeled “Estimated Moose 
Population.” [1] 

45 Plot the data for the estimated moose population on the grid. Connect the points and surround each point 
with a small circle. [1] 

Example:
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in Northeastern Minnesota  
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46 Explain how climate change could result in an increased number of moose infested with winter ticks.  [1] 

Note: The answer to question 47 should be recorded on your separate answer sheet. 

47 Increased average yearly temperatures in regions presently inhabited by moose could result in a disruption 
in homeostasis in these animals because 
(1) a decrease in average temperatures will increase mutations in their skin cells 
(2) an increase in average temperatures will decrease the amount of blood ticks can consume 
(3) moose will not be able to maintain an appropriate body temperature, since they do not sweat 
(4) moose will sweat more and lose too much water from their bodies 
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 Base your answers to questions 
48 and 49 on the information and 
diagram and on your knowledge 
of biology. The diagram represents 
the evolutionary relationships 
among many organisms. 

48. An environmental change severely affected the organism represented by 
species K. What was the result? Support your answer. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

49. Three species with the most similar traits are most likely
(1) F, I, G  (2) D, H, J  (3) B, D, G (4) F, A, J 49 _____

 Base your answers to questions 50 and 51 on the diagram and on your 
knowledge of biology. The diagram represents trophic levels in an ocean 
environment. 

50. The organisms found at the second trophic level of this pyramid would be
(1) producers    (3) carnivores  
(2) decomposers  (4) herbivores   50 _____

51. State one reason why there is less energy available at each trophic level 
going from the first to the third trophic level. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

Base your answers to questions 48 and 49 on the information and diagram below and on your knowledge of 
biology. The diagram represents the evolutionary relationships among many organisms. 

A

B

C D

F H J

E

G Present

Past

I

Ti
m

e 

K

48 An environmental change severely affected the organism represented by species K. What was the result? 
Support your answer.  [1] 

Note: The answer to question 49 should be recorded on your separate answer sheet. 

49 Three species with the most similar traits are most likely 
(1) F, I, G (3) B, D, G 
(2) D, H, J (4) F, A, J 

Living Environment–June ’18 [16] 

Base your answers to questions 50 and 51 on the diagram below and on your knowledge of biology. The 
diagram represents trophic levels in an ocean environment. 

Third Trophic Level 

Second Trophic Level 

First Trophic Level 

Note: The answer to question 50 should be recorded on your separate answer sheet. 

50 The organisms found at the second trophic level of this pyramid would be 
(1) producers (3) carnivores 
(2) decomposers (4) herbivores

 51 State one reason why there is less energy available at each trophic level going from the first to the third 
trophic level. [1] 
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52. Stable predator-prey relationships are necessary to maintain a healthy 
ecosystem. The removal of a predator species from an area caused the deer 
population to sharply increase from 1910 to 1925. Changes in the deer 
population and carrying capacity of the area are represented in the graph below.

Based on the information provided, explain how the sharp population increase 
from 1910 to 1925 might have resulted in the decrease in the carrying capacity 
after 1925. [1]
________________________________________________________________
________________________________________________________________

 Base your answers to question 53–54 on the diagram below and on your 
knowledge of biology. The diagram indicates a change in an ecosystem.

53–54.  Identify some of the key events associated with the change. In your 
answer, be sure to:
 • identify one natural event that could cause the disruption indicated in the 
diagram [1]
 • state what would most likely happen to the new stable ecosystem in future 
years if no further disruptions occur [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

55. Explain why a mutation that occurs in a body cell will not contribute to the 
evolution of a species. [1]
________________________________________________________________
________________________________________________________________

Base your answers to question 53–54 on the diagram below and on your knowledge of biology. The diagram 
indicates a change in an ecosystem. 

Stable Disruption New stablegrassy field ecosystemecosystem

53–54 Identify some of the key events associated with the change. In your answer, be sure to: 
• identify one natural event that could cause the disruption indicated in the diagram [1] 
• state what would most likely happen to the new stable ecosystem in future years if no further 

disruptions occur [1] 

55 Explain why a mutation that occurs in a body cell will not contribute to the evolution of a species. [1] 
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52 Stable predator-prey relationships are necessary to maintain a healthy ecosystem. The removal of a predator 
species from an area caused the deer population to sharply increase from 1910 to 1925. Changes in the deer 
population and carrying capacity of the area are represented in the graph below. 
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Based on the information provided, explain how the sharp population increase from 1910 to 1925 might 
have resulted in the decrease in the carrying capacity after 1925. [1] 
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Part C
Answer all questions in this part. [17]

     Directions (56–72): Record your answers in the spaces provided.

 Base your answers to questions 56 through 58 on the passage below and on 
your knowledge of biology.

Our [Nitrogen] Fertilized World
 It is the engine of agriculture, the key to plenty in our crowded, hungry 
world. …
 …Enter modern chemistry. Giant factories capture inert nitrogen gas from 
the vast stores in our atmosphere and force it into a chemical union with the 
hydrogen in natural gas, creating the reactive compounds that plants crave. That 
nitrogen fertilizer – more than a hundred million tons applied worldwide every 
year – fuels bountiful harvests. Without it, human civilization in its current form 
could not exist. Our planet’s soil simply could not grow enough food to provide all 
seven billion of us our accustomed diet. In fact, almost half of the nitrogen found 
in our bodies’ muscle and organ tissue started out in a fertilizer factory.

Source: National Geographic, May 2013

56. Nitrogen fertilizers are used by plants to synthesize amino acids. State one 
reason why a supply of amino acids is important for the survival of complex 
organisms. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

57. Identify one possible effect on the human population if nitrogen fertilizers 
were not available. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

58. Explain how the building of factories to produce fertilizer is an example of 
a trade-off. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
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 Base your answers to question 59–60 on the information and diagram below 
and on your knowledge of biology. 
 An experiment was carried out to determine the effect of exposure to 
ultraviolet (UV) light on the growth of bacteria. Equal quantities of bacterial 
cells were spread on Petri dishes that are used to grow colonies of bacteria. Half 
of each dish was shielded from the UV light with a UV screen. The other half 
was exposed to UV light for various amounts of time. After the UV treatment, the 
bacteria were grown in an incubator for 24 hours and the number of colonies 
was counted. 

 The diagram below represents the setup of the experiment. 

 The table below contains the data collected at different exposure times by 
counting the number of bacterial colonies on both the screen-covered side and 
unscreened side. 

59–60.  Analyze the experiment that produced the data in the table. In your 
answer, be sure to:
 • state a hypothesis for the experiment [1]
 • state whether the results of the experiment support or fail to support your  
   hypothesis. Support your answer [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Base your answers to question 59–60 on the information and diagram below and on your knowledge of biology. 
An experiment was carried out to determine the effect of exposure to ultraviolet (UV) 

light on the growth of bacteria. Equal quantities of bacterial cells were spread on Petri 
dishes that are used to grow colonies of bacteria. Half of each dish was shielded from the 
UV light with a UV screen. The other half was exposed to UV light for various amounts of 
time. After the UV treatment, the bacteria were grown in an incubator for 24 hours and the 
number of colonies was counted. 

The diagram below represents the setup of the experiment. 

UV Screen 24 hours Bacterial
Colonies

Unscreened side 

The table below contains the data collected at different exposure times by counting the 
number of bacterial colonies on both the screen-covered side and unscreened side. 

Bacterial Growth 
Exposure Time to 

UV Light (min) 
Colonies on 

Screened Side 
Colonies on 

Unscreened Side 

0 (No exposure) 20 22 

0.5 21 19 

1.0 23 16 

2.0 22 10 

5.0 24 5 

10.0 23 1 

59–60 Analyze the experiment that produced the data in the table. In your answer, be sure to: 
• state a hypothesis for the experiment [1] 
• state whether the results of the experiment support or fail to support your hypothesis. Support 

your answer [1] 
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Base your answers to question 59–60 on the information and diagram below and on your knowledge of biology. 
An experiment was carried out to determine the effect of exposure to ultraviolet (UV) 

light on the growth of bacteria. Equal quantities of bacterial cells were spread on Petri 
dishes that are used to grow colonies of bacteria. Half of each dish was shielded from the 
UV light with a UV screen. The other half was exposed to UV light for various amounts of 
time. After the UV treatment, the bacteria were grown in an incubator for 24 hours and the 
number of colonies was counted. 

The diagram below represents the setup of the experiment. 

UV Screen 24 hours Bacterial
Colonies

Unscreened side 

The table below contains the data collected at different exposure times by counting the 
number of bacterial colonies on both the screen-covered side and unscreened side. 

Bacterial Growth 
Exposure Time to 

UV Light (min) 
Colonies on 

Screened Side 
Colonies on 

Unscreened Side 

0 (No exposure) 20 22 

0.5 21 19 

1.0 23 16 

2.0 22 10 

5.0 24 5 

10.0 23 1 

59–60 Analyze the experiment that produced the data in the table. In your answer, be sure to: 
• state a hypothesis for the experiment [1] 
• state whether the results of the experiment support or fail to support your hypothesis. Support 

your answer [1] 
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 Base your answers to questions 61 and 62 on the information below and on 
your knowledge of biology. 
 Evolution leads to changes in how frequently certain traits appear in a 
 population. 
61. Explain the importance of the presence of variations within a population. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

62. Describe how the process of natural selection can result in an increase in 
frequencies of certain traits found in a population. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

 Base your answers to questions 63 through 65 on the information below and 
on your knowledge of biology. 
 A typical human liver cell can have over 90,000 insulin receptors. Due to 
a genetic difference, some people have liver cells that contain only about 1000 
insulin receptors. 
63. Describe the importance of receptors in cellular communication. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

64. Describe the importance of the shape of receptor molecules for carrying out 
their function. [1] 
________________________________________________________________
________________________________________________________________
________________________________________________________________

65. Identify one effect a reduced number of insulin receptors might have on an 
individual. [1] 
________________________________________________________________
________________________________________________________________
________________________________________________________________
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 Base your answers to questions 66 through 68 on the passage below and on 
your knowledge of biology. Biologists have been studying the genes present in 
newborn twins.

Twins Don’t Share Everything
 …Chemicals called epigenetic markers can be attached to those [inherited] 
genes, like flags or balloons hanging off the sides of the DNA ladder. These don’t 
just change the look of the genes. Like pieces of tape stuck over a light switch, 
these markers can force a gene to remain turned on or off. The type of marker 
scientists studied in the twins generally sticks the switch in the off position so that 
some proteins don’t get made. And that means the proteins’ jobs won’t get done.
 Every time a cell divides, new epigenetic markers may form. Foods, pollutants,
and stress may all contribute to the development of new markers. So throughout 
our lives we tend to accumulate more and more. But a few are there from the 
day we’re born.
 …His [Jeffrey Craig’s] team found that newborn twins have markers attached 
to different genes from the very start. It’s true in identical twins, which come from 
the same fertilized egg. It’s also true in fraternal twins, which come from different 
fertilized eggs. However, fraternal twins had more such differences than identical 
twins did. Source: Science News for Students; July 31, 2012

66. Explain why the genetic material in an offspring produced by sexual 
reproduction contains genetic material that is not identical to the genetic 
material of either parent. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

67. State one reason why identical twins should have fewer genetic differences 
than fraternal twins. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

68. Identify two environmental factors that can lead to an increase in the 
number of epigenetic markers that modify gene expression. [1] 
______________________________ and ______________________________
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 Base your answers to questions 69 and 70 on the information below and on 
your knowledge of biology.

 With the emotional roller coaster that pregnancy brings, it can be daunting 
[challenging] for pregnant women to take on the additional pressure of eating 
the “perfect” pregnancy diet. The good news: there is no single perfect diet for 
pregnancy. The best way for expectant mothers to meet their nutritional needs 
is to focus on consuming an overall healthy diet, with a variety of vegetables, 
fruits, whole grains, lean meats or meat substitutes, and low-fat dairy or dairy 
substitutes.… Source: US News Health 11/9/2012

69. Describe how nutrients move from the mother to the fetus. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

70. State one other way, in addition to consuming a balanced diet, pregnant women 
can help ensure proper development of the fetus. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

 Base your answer to question 71 on the information below and on your 
knowledge of biology.

 …Bacteria often evolve clever ways of evading chemical assaults, but they 
will always struggle to resist the old-fashioned way of killing them; heating them 
up. It takes only a relatively mild warming to kill bugs [bacteria] without 
discomfort or harm to tissues. So imagine if little electric heaters could be 
implanted into wounds and powered wirelessly to fry bacteria during healing 
before dissolving harmlessly into body fluids once their job is done.…

Source: BBC Future, May 24, 2013

71. State one way the use of these new “little electric heaters” might represent 
a long-term benefit over using antibiotics to treat bacterial infections. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

72. A child became ill with the measles. Measles is a disease that is highly 
contagious. The child’s mother did not get sick, even though she and the child 
were close while the child was ill. State one reason why the mother did not get 
sick with the measles. [1] 
________________________________________________________________
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Part D  

Answer all questions in this part. [13]  

Directions (73–85): For those questions that are multiple choice, record on the separate answer sheet the 
number of the choice that, of those given, best completes each statement or answers each question. For all 
other questions in this part, follow the directions given and record your answers in the spaces provided in this 
examination booklet. 

Note: The answer to question 73 should be recorded on your separate answer sheet. 

73 The diagram below represents the major parts of a growing onion plant. Nutrients are represented in the soil 
around the onion. 

Nutrients

Which statement best describes how nutrients enter the root cells of the onion plant? 
(1) Only nutrients needed by the plant enter root cells. 
(2) The nutrients usually move from an area of high concentration in the soil to an area of low concentration 

in root cells. 
(3) Nutrients always move into the plant cells by active transport. 
(4) The nutrients always move from an area of low concentration in the soil to an area of high concentration 

in root cells. 

Note: The answer to question 74 should be recorded on your separate answer sheet. 

74 Which concept is correctly matched with an example from The Beaks of Finches lab? 
(1) Variation – different “beaks” were available. 
(2) Adaptation – different types of foods were available. 
(3) Selecting Agent – an insecticide was used to kill insects on one island. 
(4) Environment – “beaks” with similar qualities were used to gather seeds. 
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Part D
Answer all questions in this part. [13]

 Directions (73–85): For those questions that are multiple choice, record 
on the space provided the number of the choice that, of those given, best 
completes each statement or answers each question. For all other questions
in this part, follow the directions given and record your answers in the spaces 
provided.

73. The diagram represents the major parts 
of a growing onion plant. Nutrients are 
represented in the soil around the onion. 

Which statement best describes how nutrients
 enter the root cells of the onion plant?
(1) Only nutrients needed by the plant enter root cells.
(2) The nutrients usually move from an area of high 
concentration in the soil to an area of low concentration in root cells.
(3) Nutrients always move into the plant cells by active transport.
(4) The nutrients always move from an area of low concentration in 
the soil to an area of high concentration in root cells.  73 _____

74. Which concept is correctly matched with an example from 
The Beaks of Finches lab?
(1) Variation – different “beaks” were available.
(2) Adaptation – different types of foods were available.
(3) Selecting Agent – an insecticide was used to kill insects on one island.
(4) Environment – “beaks” with similar qualities were used 
to gather seeds.    74 _____

75. When comparing characteristics of two organisms, which evidence would 
be considered the strongest for supporting a possible evolutionary relationship?
(1) The two organisms are the same color.
(2) The two organisms are the same height.
(3) The two organisms produce many of the same proteins.
(4) The two organisms are found in the same locations.  75 _____



 84 June 2018
    Living Environment

Note: The answer to question 75 should be recorded on your separate answer sheet. 

75 When comparing characteristics of two organisms, which evidence would be considered the strongest for 
supporting a possible evolutionary relationship? 
(1) The two organisms are the same color. 
(2) The two organisms are the same height. 
(3) The two organisms produce many of the same proteins. 
(4) The two organisms are found in the same locations. 

Note: The answer to question 76 should be recorded on your separate answer sheet.

 76 A and B below represent two different slide preparations of elodea leaves. Elodea is a plant found in streams 
and ponds in New York State.  
The water used on slide A contained 1% salt and 99% water.  
The salt solution used on slide B contained 6% salt and 94% water.  
Elodea cells normally contain 1% salt.  

A B 

Elodea leaf mounted in 1% salt solution Elodea leaf mounted in 6% salt solution 

Five minutes after the slides were prepared, a student using a compound light microscope to observe the 
cells in leaves A and B would most likely see that 
(1) water had moved out of the cells of the leaf on slide A 
(2) salt had moved into the cells of the leaf on slide A 
(3) water had moved out of the cells of the leaf on slide B 
(4) salt had moved out of the cells of the leaf on slide B 

Living Environment–June ’18 [26] 

76. A and B below represent two different slide preparations of elodea leaves. 
 Elodea is a plant found in streams and ponds in New York State.

 The water used on slide A contained 1% salt and 99% water.
 The salt solution used on slide B contained 6% salt and 94% water.
 Elodea cells normally contain 1% salt.

Five minutes after the slides were prepared, a student using a compound light 
microscope to observe the cells in leaves A and B would most likely see that
(1) water had moved out of the cells of the leaf on slide A
(2) salt had moved into the cells of the leaf on slide A
(3) water had moved out of the cells of the leaf on slide B
(4) salt had moved out of the cells of the leaf on slide B  76 _____

77. The table below shows the food sources for two different species of 
Galapagos finches on an island.

State one reason why these two species probably do not live in the same area 
of this island. [1]
________________________________________________________________
________________________________________________________________
________________________________________________________________

77 The table below shows the food sources for two different species of Galapagos finches on an island. 

Two Galapagos Finches and Their Sources of Food 

Name Foods 

Vegetarian finch 

Platyspiza
crassirostris

Buds, leaves, fruit of trees 

Cactus finch 

Geospiza
scandens

Cactus flowers and nectar 

State one reason why these two species probably do not live in the same area of this island. [1] 
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 Base your answers to questions 78 and 79 on the information below and on 
your knowledge of biology. 
 During a lab activity, a 14-year-old student took his resting pulse rate. He 
counted 20 beats in 20 seconds. He calculated his pulse rate for a minute and 
compared the result to the data shown in the table below.

78. According to the data table, does the student’s pulse rate fall within the 
normal range? Circle yes or no and support your answer. [1]

 yes               no
________________________________________________________________
________________________________________________________________

79. Using a biological explanation, state one reason why a person’s heart rate 
increases during exercise. [1]
________________________________________________________________
________________________________________________________________

80. The chart below shows the molecular comparison between several species.

Identify which species is likely to be more closely related to Botana curus. 
Support your answer. [1]

Species: ____________________

Support: _________________________________________________________
________________________________________________________________ 

Base your answers to questions 78 and 79 on the information below and on your knowledge of biology. 
During a lab activity, a 14-year-old student took his resting pulse rate. He counted 

20 beats in 20 seconds. He calculated his pulse rate for a minute and compared the result 
to the data shown in the table below. 

Normal Pulse Rate Ranges 

Age Group 
Resting Heart Rate 
(beats per minute) 

Children (ages 6-15) 70 – 100 

Adults (ages 18 and over) 60 – 100 

78 According to the data table, does the student’s pulse rate fall within the normal range? Circle yes or no and 
support your answer.  [1] 

yes no 

79 Using a biological explanation, state one reason why a person’s heart rate increases during exercise.  [1] 
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80 The chart below shows the molecular comparison between several species. 

Molecular Comparison Chart 

Botana curus 

DNA GTG GAC TGA GGA CTC 

mRNA CAC CUG ACU CCU GAG 

Amino acid His Leu Thr Pro Glu 

Species X 

DNA GTG GAC AGA GGA CAC 

mRNA CAC CUG UCU CCU GUG 

Amino acid His Leu Ser Pro Val 

Species Y 

DNA GTG GAC AGA GGA CAC 

mRNA CAC CUG UCU CCU GUG 

Amino acid His Leu Ser Pro Val 

Species Z 

DNA GTA GAC TGA GGA CTC 

mRNA CAU CUG ACU CCU GAG 

Amino acid His Leu Thr Pro Glu 

Identify which species is likely to be more closely related to Botana curus. Support your answer.  [1] 

 Species: 

 Support:  

Note: The answer to question 81 should be recorded on your separate answer sheet. 

81 A factor that contributed to the evolution of finches on the Galapagos Islands was most likely the 
(1) lack of variation in beak structure of the fi nches 
(2) isolation of the finches on separate islands 
(3) relatively constant atmospheric temperature 
(4) total lack of competition for food 
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Base your answers to questions 82 and 83 on the diagram below and on your knowledge of biology. The 
diagram represents a laboratory setup. 

A starch solution in a test tube was separated from the water in a beaker by a dialysis membrane. One hour 
later, it was observed that the liquid had risen in the test tube. 

Test tube 
Beaker

Water 

Starch solution
Dialysis membrane 

Initial set-up One hour later 

Note: The answer to question 82 should be recorded on your separate answer sheet. 

82 The rise of the liquid in the test tube that was observed after one hour can be explained as a result of the 
(1) starch solution moving into the test tube and out of the beaker 
(2) water moving from the beaker into the test tube 
(3) large starch molecules blocking the dialysis membrane 
(4) dialysis membrane acting as a barrier to the water molecules 

83 If a starch indicator solution was initially added to the water in the beaker, describe one observation that 
would be made after one hour.  [1] 
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81. A factor that contributed to the evolution of finches on the Galapagos 
Islands was most likely the
(1) lack of variation in beak structure of the finches
(2) isolation of the finches on separate islands
(3) relatively constant atmospheric temperature
(4) total lack of competition for food   81 _____

 Base your answers to questions 82 and 83 on the diagram below and on 
your knowledge of biology. The diagram represents a laboratory setup.

 A starch solution in a test tube was separated from the water in a beaker by 
a dialysis membrane. One hour later, it was observed that the liquid had risen in 
the test tube.

82. The rise of the liquid in the test tube that was observed after one hour 
can be explained as a result of the
(1) starch solution moving into the test tube and out of the beaker
(2) water moving from the beaker into the test tube
(3) large starch molecules blocking the dialysis membrane
(4) dialysis membrane acting as a barrier to the water molecules 82 _____

83. If a starch indicator solution was initially added to the water in the beaker, 
describe one observation that would be made after one hour. [1] 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
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84. The diagram represents an electrophoresis gel that was used to separate 
DNA fragments. Lanes 1, 2, and 3 contain DNA samples that 
were treated with the same restriction enzyme. 

Explain why the DNA sample in lane 3 did not separate into fragments. [1]
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 

85. An experiment is performed to determine the effect of watching basketball 
games on pulse rates. Ten students agreed to wear devices that monitor pulse 
rates while watching a basketball game between competitive opponents. Their 
pulse rates were measured every minute for five minutes in the first quarter 
of the game. The data collected indicated that pulse rates did not change 
significantly during the monitored period. State one way that this experiment 
could be improved to obtain a valid conclusion. [1]
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 

84 The diagram below represents an electrophoresis gel that was used to separate DNA fragments. 
Lanes 1, 2, and 3 contain DNA samples that were treated with the same restriction enzyme. 

Lane 1Lane 1 Lane 2 Lane 3 

Wells 

+

–

Explain why the DNA sample in lane 3 did not separate into fragments. [1] 

85 An experiment is performed to determine the effect of watching basketball games on pulse rates. Ten students 
agreed to wear devices that monitor pulse rates while watching a basketball game between competitive 
opponents. Their pulse rates were measured every minute for five minutes in the first quarter of the game. 
The data collected indicated that pulse rates did not change significantly during the monitored period. 
State one way that this experiment could be improved to obtain a valid conclusion. [1] 
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June 2015
Part A

1.  2 Cytoplasm is the liquid which is located within a cell. This liquid moves 
  inside the cell, transporting materials throughout the cell.

2 3 Amino acids are the building blocks of a protein molecule. They link 
  together in specific sequences that determine structure and function.

3.   1 Energy from the Sun enters an ecosystem where it is converted into 
  chemical energy by producers. Producers in turn are eaten by consumers, 
  moving that chemical energy in one direction up the food web.

4.  1 The placenta is the site of exchange between the mother and fetus.  
  Oxygen and nutrients are transferred here.

5.   3 Cloning produces organisms with exact genetic material (DNA). The 
  offspring of this process would be identical.

6. 4 A nucleus holds chromosomes of tightly packed DNA responsible for 
  gamete formation. Structure A in the diagram approximates the size of 
  a cell nucleus. Mitochondria would be much smaller in size and not as 
  easily seen at this magnification.

7.   1 Organelles in single-celled organisms and organs in multicellular 
  organisms both perform life functions to maintain homeostasis within 
  each particular organism.

8. 4 A change in the DNA of the skin cell will be passed only to future 
  skin cells through mitotic cell division. For genetic changes to be passed 
  to the man’s offspring, the mutation would have to occur in his gametes.

9. 4 Cutting down a forest that consists of multiple species to grow a single 
  species of palm tree would result in the loss of biodiversity for that area.

10. 2 Removing a species by direct harvesting may disrupt the food web of an
   area creating an unstable ecosystem. Due to this, other organisms may 
  lose food sources.

11. 3 DNA is composed of many segments called genes. Genes are sequences 
  of coded instructions or information that direct the production of 
  proteins responsible for an organism’s traits.

12.  2 Each base within a DNA molecule bonds or pairs with a corresponding 
  base. Adenine (A) pairs with Thymine (T), and Cytosine (C) pairs with 
  Guanine (G). During replication, new strands of DNA are formed when 
  these four bases pair up with their corresponding base.
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13. 3 Changes in genes within an egg cell can be passed to offspring and 
  future generations. These changes may be favorable and allow an 
  organism to survive in a changing environment.  Over time, a new species 
  could evolve from this process.

14. 3 Industrialization through the use of new technologies has allowed 
  humans to build manufacturing facilities or factories that provide many 
  opportunities for jobs.

15. 2 The lead shield protects the patient’s reproductive organs from radiation 
  to prevent mutations from occurring in gametes (sperm and eggs).  
  Changes or mutations in gametes may have a negative effect on the 
  future offspring of that individual.

16. 4 The chemical found in dead ants acts as a hormone that stimulates cells 
  to promote a certain behavior. For the ants in this colony, it is a behavior 
  that rids the ant nest of dead ants.

17. 2 Population sizes can be held in check by environmental factors such 
  as resources, space, predation, or local climates. When population 
  numbers increase, there may not be adequate resources for all 
  individuals, and some may die, which would keep population numbers 
  from changing much.

18. 4 The normal gene should be inserted into cells that will have the capacity 
  to divide and  pass on the corrected genetic information to new cells.  
  This will allow the patient to continue to have normal genetic function 
  within his/her cells throughout their lifetime.

19. 4 The development of a shopping mall would eliminate habitats for some
  wildlife populations. The loss of those organisms may decrease the 
  variety of organisms in that area. This loss of biodiversity would have 
  a negative impact on the environment. 

20. 1 Structure A is the ovary which produces the reproductive hormones 
  estrogen and progesterone. These chemicals regulate uterine function 
  in the reproductive cycle.

21. 3 ATP (an energy molecule) and carbon dioxide are produced as a result 
  of the process of cellular respiration that occurs in the cell structure 
  known as the mitochondria. Energy from organic molecules, such as 
  glucose, is converted to a usable form of cellular energy (ATP 
  molecules).
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22. 3 DNA, genes and ribosomes are all contained within all cells.
  Chloroplasts are found only in plant cells, which are considered 
  autotrophic - producing their own energy.

23. 2 The shape of a molecule, dictated by genetic instructions, determines 
  its specific function in a chemical reaction. Molecular structure or shape 
  is critical for molecules to bind to or fit into other molecules to carry 
  out metabolic function.

24. 3 Environmental factors such as light can affect or influence gene 
  expression. Specific genes in caterpillars may have been activated by 
  red light to produce more intense wing coloration.

25. 2 The process observed is asexual reproduction in which single celled 
  organisms divide and produce two daughter cells. Asexual reproduction 
  involves only one parent cell producing two genetically identical cells.

26. 4 Resistant bacteria have a genetic trait that allows them to survive 
  exposure to antibiotics. That genetic trait is then passed on to future 
  bacterial generations, increasing the frequency of that trait within the 
  bacterial populations.

27. 3 Vaccines contain a weakened or heat-killed form of a pathogen. This 
  weakened form of the pathogen initiates an immune response so that 
  the individual will have antibodies present to ward off future pathogenic 
  attacks.

28. 3 Recycling reduces the amount of solid wastes, such as beverage 
  containers, from being sent to landfills. This action reduces the amount 
  of resources consumed because the container materials are being 
  reused to make new cans or bottles.

29. 4 The genetic engineering process of inserting gene X into the bacteria 
  will allow those bacteria to then produce the protein coded for by the 
  specific gene X from human DNA. Any bacteria that are reproduced 
  from the original bacteria will have the inserted gene X and produce 
  that protein.

30.  2 Eurasian water milfoil is an invasive species that was introduced into 
  New York waterways. Its negative impact on aquatic ecosystems was 
  unforeseen at the time of its introduction.
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Part B-1

31. 4 A graph with a line that continued to rise instead of fluctuating around 
  the carrying capacity line illustrates the concept of overpopulation.  
  Offspring being produced in large numbers would cause a rise in the 
  population number.

32. 2 Owls would receive the least available energy. As energy moves through 
  a food web from autotrophs (grasses) to primary consumers (mice, 
  frogs) to secondary consumers (owls), energy is lost as heat to the 
  environment. Thus less energy is available to owls at the top of this food 
  web. 

33. 3 All of these species would require a similar soil pH as they are closely 
  associated in the same area and mutually share biochemical products. 
  In order to carry out specific biochemical processes, many organisms
  function within certain pH ranges. 

34. 2 Selective breeding is a technique that allows breeders to select cattle 
  with certain desirable traits and mate them with other cattle with other 
  desirable traits to enhance the species. In this case, cattle C can withstand 
  high temperatures and produce good beef products at the same time.

35.  1 The remora has a specialized niche or role in the marine environment.  
  The adaptation of its sucker structure and its feeding behavior allow it 
  to survive in its close relationship with the shark.

36.  1 Row (1) has the greatest variation in its insect population. In a changing 
  environment, populations with the greatest variation have the best 
  chance of survival because one of those variations might be a trait that 
  provides an advantage for that insect. 

37.  1 Since all of the cells pictured developed from a single cell or zygote, 
  they all have identical genetic information. During the process of 
  differentiation, different sections of that genetic information are 
  expressed, leading to different types of cells, each with a specific 
  function.

38.  2 Each of the three enzymes (1, 2, and 3) have different pH ranges and 
  optimum pH rates of activity. For example, enzyme 1 works within a 
  pH range of 1 – 6 and works best at an optimum pH of 4. Enzymes 2 and 
  3 have different pH values for their ranges and optimum rate of activity.

39.  1 Structure A represents the testes, which are responsible for the 
  production of sperm cells, the male gamete.
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Part B–2

44 [1] Allow 1 credit for marking an appropriate scale, without any breaks in the data, on each labeled
axis.

45 [1] Allow 1 credit for correctly plotting the data for person A, connecting the points and 
surrounding each point with a small circle.

46 [1] Allow 1 credit for correctly plotting the data for person B, connecting the points, and surrounding
each point with a small triangle.

Example of a 3-credit graph for questions 44 and 46:

Note: Allow credit only if circles and triangles are used.
Make no assumptions about the origin unless it is labeled.
Do not allow credit for plotting points that are not in the data table, e.g., (0,0), or for
extending lines beyond the data points.
Do not deduct more than 1 credit for plotting points that are not in the data table or for 
extending lines beyond the data points.
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40.  4 By collecting and storing many seed types, not just a few, scientists are 
  trying to preserve the diversity of plant species. Many different plant 
  types or species would promote species richness or biodiversity on Earth.

41.  4 Since organs and tissues are both composed of cells, the number of 
  cells would be represented by the largest circle. Tissues are larger in 
  number than organs because many organs are composed of various 
  types of tissues. Diagram 4 illustrates that relationship.

42.  3 The ameba, engulfing and breaking down the bacterium for their 
  nutritional value, would be acting as consumers in this diagram. 

43.  4 Ameba, when acting as consumers, carry out heterotrophic nutrition 
  where an organism obtains nutrients rather than making them. 

Part B-2
Answer:  
  44. Credit is awarded for marking an appropriate 
   scale, without any breaks, on each labeled axis. 
   For the Time (min) axis, 0 should be the first 
   number and 25 should be the last number. For 
   Oxygen Produced (mL) axis, 0 should start the 
   y-axis and 22 should be the last number.
   Explanation: The x-axis (Time) interval should 
   be an increase of 5 minutes for every two 
   increments (lines). The y-axis (Oxygen 
   production) should be an increase of 2 for every 
   increment. These increment values will spread 
   the scale along the axis for a better representative 
   view of the graphed relationship.

      45 & 46. Credit is awarded for correctly plotting the 
   given data for person A, connecting the points, 
   and surrounding each point with a small circle. 
 Credit is awarded for correctly plotting the given data for person B, connecting 
 the points, and surrounding each point with a small triangle. 
 Explanation: Accurately plot each point on the graph. Be sure to circle each 
 point for person A, while placing a triangle around each point for person 
 B. Connect all points for both person A and person B with two separate lines.
 Note: Deduction of one point if any points are plotted that are not in the 
 data table, e.g., (0, 0).
           Deduction of one point for extending lines beyond the data points.
           Deduction of one point if circles and triangles are used for the 
  incorrect person.

Part B–2

44 [1] Allow 1 credit for marking an appropriate scale, without any breaks in the data, on each labeled
axis.

45 [1] Allow 1 credit for correctly plotting the data for person A, connecting the points and 
surrounding each point with a small circle.

46 [1] Allow 1 credit for correctly plotting the data for person B, connecting the points, and surrounding
each point with a small triangle.

Example of a 3-credit graph for questions 44 and 46:

Note: Allow credit only if circles and triangles are used.
Make no assumptions about the origin unless it is labeled.
Do not allow credit for plotting points that are not in the data table, e.g., (0,0), or for
extending lines beyond the data points.
Do not deduct more than 1 credit for plotting points that are not in the data table or for 
extending lines beyond the data points.
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47. 3 Subjecting enzymes to high temperatures alters their structure. When 
  structure is altered, the enzyme may not function properly. In this case, 
  the altered catalase enzymes would not break down hydrogen peroxide 
  and therefore not release oxygen in this process.

48. Answer: Person – A
 Supporting statement: 
 because their tissue sample produced a lower amount of oxygen, indicating 
 a lower amount of catalase  
 or    They have less catalase than person B because less oxygen is 
    being released.  
 or    They have less catalase so more peroxide is present.
 Explanation: Person A would be more likely to first have gray hair based on 
 his/her oxygen production numbers. Tissue samples from A released less 
 oxygen, indicating that hydrogen peroxide had not been broken down due 
 to reduced levels of catalase. With more hydrogen peroxide, the hair would 
 have more bleaching or graying.

49. 1 At the 30 minute mark, move directly upward stopping at the intersection 
  of the graph line. At this intersection position, move left to the Urine 
  Output axis to where the point falls between 2 and 3 mL/min.

50. 2 To maintain healthy water levels in the blood, the body regulates water 
  through the action of the kidneys. When water levels are high in the 
  blood, the kidney increases the amount of water removed from the 
  blood. When water levels are low, the kidney reduces the amount of 
  water removed from blood. This regulation would be a type of 
  homeostatic feedback.

51. Answer:  
 cell membrane  or  guard cells/stomate  or  vacuole/contractile vacuoles
 Explanation: Water balance can be regulated in plants through the stomata, 
 which are surrounded by guard cells that open and close the tiny pores. In 
 single-celled organisms, water balance can be maintained through the 
 transport process across the cell membrane or by action of a contractile 
 vacuole that expels excess water, or by storage of water in large central 
 vacuoles.

52. Answer:  between 150 minutes and 190 minutes 
          Note: 3 hours is not acceptable
 Explanation:  Based on information in the graph and reading, the body 
 returned to normal levels of .5 -1.0 mL/min., as indicated at the start of 
 the graph, between the 150 and 190 minute mark.
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53. Answers:  grasses  and/or  weeds  
      Supporting statement:  
 They are the first plants/vegetation to grow on the abandoned farmland.  
 or They grow in soil depleted of nutrients.
 Explanation: The reading stated that the abandoned farmland was poor in 
 soil nutrients. Immediately after abandonment, weeds and grasses were 
 found growing, proving these plant types needed less soil nutrients in 
 order to survive.

54. Answer:  Hardwood forest
      Supporting statement: 
 They make up the climax community and will remain the most common 
 plant until the environment changes.  
 or  The hardwood forest will remain because it is the most stable.  
 or  They were the climax species because they replaced all the others and 
  existed from year 70 on.   
 Explanation: The chart shows that, after 70 years, the hardwood forest 
 dominated the landscape becoming the climax species. Without any 
 interruption to the environment, climax species (the hardwood trees) will 
 continue to dominate the forest because they are most stable species.

55. Acceptable responses include, but are not limited to:
 Grasses and weeds would become the most common plants once again.  
 or Ecological succession would start again with grasses and weeds growing.  
 or  The trees would be gone and replaced by grasses and weeds.
 Explanation: The area would begin the succession process over again with 
 the grasses and weeds being the first species to establish and grow. The 
 succession process may proceed at a faster rate because the soil was not 
 depleted of nutrients from the fire.

                                                       Part C

56. Acceptable responses include, but are not limited to: 
 The Sun provides energy for both solar panels and plants that is 
 continually being released.  
 or The Sun is the energy source for both solar panels and plants, and the  
  energy is renewable.
 Explanation: Both the solar panels and plants utilize energy from the Sun.  
 The Sun’s energy is continual and will not be depleted for billions of years.  
 Plants convert the Sun’s energy to chemical energy, and solar panels convert 
 solar energy into electric energy.
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57. Acceptable responses include, but are not limited to: 
 Fewer fossil fuels would be used, resulting in a decrease of global warming.  
 or Using solar panels would decrease the amount of greenhouse 
      gasses/carbon dioxide.
 Explanation: Solar panels are an alternative to the burning of fossil fuels 
 for the production of electricity. By decreasing the amount of fossil fuels 
 burned, the amount of CO2 released into the atmosphere is reduced. CO2 
 traps heat in the atmosphere, leading to increased atmospheric temperatures 
 referred to as global warming. If less CO2 were produced, there would be 
 less global warming.

58. Acceptable responses include, but are not limited to: 
      Carbon dioxide increases global warming, and photosynthesis takes 
 carbon dioxide out of the air.  
 or Plants remove carbon dioxide from the air.  
 or Photosynthesis removes carbon dioxide from the air.
 Explanation: Plants use CO2 as a reactant in the energy process of 
 photosynthesis. By removing CO2 from the atmosphere, plants are 
 contributing to the reduction of global warming.

59. Acceptable responses include, but are not limited to: 
 The transplanted organ contains foreign antigens. Cyclosporine suppresses 
 the immune response to these antigens.  or   It stops rejection of the organ.  
 or  It suppresses the response of the immune system.
 Explanation: Cyclosporine, acting as an immune-suppressant drug, will 
 reduce the person’s immune response to foreign antigens (proteins) found 
 in a transplanted organ. By taking the drug, the person with a transplant is 
 less likely to reject the organ and more likely to maintain normal organ 
 function.

60. Acceptable responses include, but are not limited to: An infection involves 
 an actual pathogen that attacks the human organism. An allergy is an 
 immune response to a harmless substance in the environment.  
 or   An infection is caused by a microbe and an allergy is an immune 
 response.  
 or   An infection is usually caused by a harmful organism, and an allergy  
 is a response to a substance that is not usually harmful.
 Explanation: An infection occurs when the body’s immune system responds 
 to a harmful pathogen such as a fungus. White blood cells and antibodies 
 are produced to fight the pathogen. An allergy is the body’s response to a 
 non-harmful substance such as fungal spores or pollen. In an allergy, 
 antibodies are produced which cause a response.
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61. Acceptable responses include, but are not limited to:  mutation  
 or  recombination during fertilization  or  sexual reproduction
 Explanation: Mosquitoes with DEET resistance would have a genetic 
 variation as a result of a mutation where the genetic code has been changed 
 or by recombination of genetic material from sperm and egg during 
 fertilization during sexual reproduction.

62. Acceptable responses include, but are not limited to: 
 Mosquitoes resistant to DEET will land on people and bite them and be 
 able to reproduce successfully, while some of those not resistant will not be 
 able to get blood and reproduce.  
 or   Mosquitoes that do not detect the presence of DEET will land on people 
 and bite them and then be able to reproduce. 
  Explanation: When DEET repellent is used, those mosquitoes that are 
 resistant are not repelled and able to bite humans for blood meal allowing 
 them to reproduce, passing on the DEET resistant gene. The resistant 
 population will increase in percentage over time. Those mosquitoes without 
 the resistant gene are less likely to bite humans and reproduce. The non-
 resistant gene will decrease in frequency in this population.

63. Answer: Process – evolution/natural selection  or  adaptive radiation  
 or  speciation 
  Explanation: The development of different species of iguanas from a common 
 ancestral species occurs through the process of natural selection. During 
 the process of natural selection, variations within the genetic code in 
 ancestral species allowed certain iguanas to survive changing environmental 
 conditions. These iguanas were able to reproduce, passing on those favorable 
 traits, eventually leading to a new species or speciation.

64. Answer:  Organism – rats  or  cats
 Explanation: Cats or rats could limit population sizes of marine or land 
 iguanas. Both marine and land iguanas lay their eggs in the sand where 
 they could be consumed by rats. Cats could feed on newly emerged baby 
 iguanas.

65. Answer: Population of iguanas – Marine iguanas
 Supporting statement:
 The marine iguana population is larger because their food supply is greater  
 than that of the land iguanas.
 Explanation: The marine iguana’s population has a more abundant supply 
 of food in algae. Because there is a lot of food and decreased competition, 
 the population would have a greater tendency to be large. Land iguanas 
 must compete with goats for smaller amounts of cacti.
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66. Answer: Population of iguanas  – land
 Supporting statement: 
 These iguanas would be affected more because the goats are land animals  
 and would compete for the cacti.  or   Goats will also eat cacti.
   Explanation: The introduction of goats would increase competition with land 
 iguanas who feed on the same food source, cacti.  With increased competition, 
 the land population might decrease due to lack of a food source.

67. Answer:  Technique – gel electrophoresis  or  chromatography  
                 or  electrophoresis  or  DNA fingerprinting
  Explanation: To determine evolutionary relationships of species, scientists 
 commonly compare genetic material like DNA. One technique that allows 
 scientists to find common DNA sequences is gel electrophoresis. Scientists 
 use this technique to compare and identify common sequences from DNA 
 samples that suggest evolutionary relationships.

68. Hypothesis statement:
 Roots of bean plant seedlings grown in aerated nutrient solution will grow 
 faster than roots of seedlings grown without aeration of the nutrient solution.  
 or  Bubbling air into the nutrient solution will lead to more root growth.  
 or   If air is bubbled into the nutrient solution, than the roots will grow more 
       rapidly.  
 or  Air is important for root growth in bean plants.
  Explanation: The hypothesis must be in the form of a statement with both 
 an independent (aeration) and a dependent (root growth) variable present.

69. Acceptable responses include, but are not limited to: 
 The control group will have no aeration.  
 or  No air will be pumped through the rubber tube.
 Explanation: A control group in an experiment is the group that does not 
 receive the treatment or is run under normal conditions. In this case, the 
 control group would not receive the aeration through the rubber tube.

70. Answer: number of roots   or  length of roots  or  rate of root growth
  Explanation: The dependent variable is the variable that is affected by 
 manipulating the independent variable. In this experiment, the growth of 
 roots (dependent variable) is affected by the addition of aeration 
 (independent variable).
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71. Acceptable responses include, but are not limited to: 
 Many setups provide more data for drawing a valid conclusion.  
 or   so your conclusion will be valid
  Explanation: Valid or reliable experiments are conducted with many setups 
 or trials to ensure accurate data. With accurate or well represented data, 
 scientists are able to make informed conclusions and decisions on further 
 research or study.

72. Acceptable responses include, but are not limited to: 
 This experiment was done to test the presence of air on root growth in  
 bean seedlings only.  
 or   There should be only one variable.
  Explanation: Valid experiments test one variable at a time. Testing several 
 kinds of seedlings might provide mixed or unclear data and conclusions 
 might not be accurate based on that data.

Part D

73. 3 Muscle cells that are actively functioning rely on metabolic processes 
  to provide energy. Waste products like lactic acid may build up in muscles 
  as a result of these processes and lead to a condition known as muscle 
  fatigue. The circulatory system will eventually clear the muscle of waste 
  products and transport them away.

74. 2 A whale would be most closely related to the hippopotamus because 
  they are both located on the same evolutionary branch. This indicates 
  that they share more genetic information than other mammals on that 
  evolutionary tree.

75. 4 As shown in the chart, the pulse rate of student F increased from 68 beats 
  per minute to 98 beats per minute, a difference of 30 beats per minute.  
  All other answers are either inferences that might be incorrect or cannot 
  be determined from the information given.

76. 3 Respiratory and circulatory systems are actively involved when an 
  individual exercises. Muscle cells require both glucose and oxygen 
  to produce necessary energy molecules of ATP for exercise. The 
  circulatory system is responsible for transporting these molecules and 
  the respiratory system is responsible for providing oxygen. Also, both 
  of these systems will be involved in removing the waste products that 
  accumulate when exercising.  
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77. Answer: salt  or  salt solution  
  Explanation: The diagram shows the process of osmosis where water moves 
 from a high to low concentration. The addition of a salt solution to the slide 
 would produce a lower concentration of water molecules outside of the cell 
 than inside the cell. This would lead to the osmosis of water out of the cell 
 causing the cell membrane to pull away and shrink from the cell wall. 

78. Answer: Species – A and B 
 Supporting statement: Their DNA sequences are more similar. 
 or  They have more bases in common.  or  They have only one difference.
     Explanation: By comparing DNA base sequences, species A and B have 6 
 base sequences  in common, whereas A and C have 4 and B and C have 3. 
 Organisms that have more DNA bases in common are more closely related.

79. Acceptable responses include, but are not limited to: add stain  
 or  adjust the diaphragm  or  use a higher magnification  or  clean the lens 
 or  adjust fine/coarse adjustment knob  or  add water to the slide  
 Explanation: To improve details in a microscopic view of onion cells, the 
 student could add stain that would define cell organelles. A student could 
 also adjust various microscope parts like: increasing the magnification 
 would enhance details and adjusting the diaphragm can vary light intensity 
 allowing for contrast that may show specific cell details.

80. Answers:  beta carotene  or  chlorophyll a  
 or  the pigments molecule that causes the yellow-orange band
 Explanation: Paper chromatography is a technique that separates pigments 
 from plant extracts. Based on molecular structure, pigments travel specific 
 distances up the paper forming bands of colors. According to the diagram, 
 both beta-carotene (yellow-orange) and chlorophyll a (blue-green) are 
 present at the same location on all five chromatography strips. This proves 
 that these two pigment molecules are common to all five organisms. 

81. 4 Red algae and cyanobacteria have the most pigment bands in common.  
  By sharing the most pigment bands, these two organisms are most 
  closely related. 

82. 1 Beak structure variation allows finches to feed on a variety of food, 
  e.g. seeds vs insects. The variation in beak structure is a result of the 
  process of natural selection, where those finches with successful feeding 
  adaptations survive, reproduce, passing on those favorable traits, 
  eventually leading to speciation.
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83. Acceptable responses include, but are not limited to: 
 The two finches eat different kinds of food.  
 or  The woodpecker finch eats insects and the large ground finch eats seeds.  
 or  They do not compete for the same resources.
 Explanation: The two finches eat different food types based on the diagram. 
 The Large ground finch feeds on seeds whereas the Woodpecker finch 
 feeds on insects. Since they eat different food types, they would not compete 
 for food and can co-exist successfully on the same island.

84. Answer: The cactus finch, because it is the only one that eats cactus.  
 or  The vegetarian tree finch is the only one that is a fruit eater.
  Explanation: Cactus ground finch and Vegetarian finch would least likely 
 compete with other finches as they each feed on food sources that other 
 finches do not eat. The Cactus ground finch feeds exclusively on cacti and 
 the Vegetarian finch feeds on fruit. All other finches feed on either insects 
 or seeds as based on the diagram.

85. Acceptable responses include, but are not limited to:  
 too large to pass through the cell membrane  or  no receptor site  
 or  faulty receptor site  or  molecule is charged
 Explanation: The movement of molecules into or out of the cell may be 
 regulated by size of the molecule or by protein receptor function. Molecules 
 that are too large may not readily pass through the cell membrane without 
 energy being used. Receptors are shape specific proteins that fit with certain 
 molecules. These “shape specific” proteins permit or deny the transporting 
 of specific molecules across a cell membrane.
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June 2016
Part A

1.  2 Interdependence occurs when organisms rely on each other for food, for
  protection, or for a habitat. The behavior of ants as consumers and as 
  protectors is an example of ecological interdependence.

2. 4 Relevant information on the effect of factories on health would include 
  data from medical facilities concerning changes in the health of 
  patients. The 15% increase in asthma would be very relevant to the 
  investigation on the health of local residents.

3. 2 Clones are genetically identical. This would limit variation within the 
  herd of cows and could impact their survival. For example, if a particular 
  disease was introduced and the clones were susceptible, then there 
  would be no genetic variation to resist the disease.

4. 3 The cellular processes of mitosis (cell division) and meiosis (gamete
  formation) both require DNA to replicate in order to produce resulting 
  daughter cells.

5. 3 The digestive system will break down hamburger into small, usable 
  organic molecules or organic building blocks. The circulatory system 
  will then transport those organic molecules to muscle cells.

6. 2 The life process shown for Cell A involves obtaining nutrients. All 
  living things need to carry out nutrition to provide the necessary materials 
  for metabolism and cellular processes. Nutrition is one of the life 
  processes that helps maintain homeostasis or internal balance within
  organisms. 

7.  2 The arrangement of amino acids within a protein and the folding of that
  protein give it a specific structure or shape. This structure will then 
  determine the function that the protein will perform within an organism.

8. 4 The use of energy is required when molecules move from a lower 
  concentration to a higher concentration. In the diagram, there are four 
  round molecules (#4 in the key) outside of the cell and seven round
  molecules inside the cell. To move these outside molecules into the cell 
  from a low concentration (of four) to a high concentration (of seven) 
  would require energy (ATP).   

9. 1 Changes or variation in the structure or function of an organism are 
  usually the result of a mutation within the DNA of an organism. This 
  mutation may have been passed by sex cells from one generation to 
  the next.
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10. 1 The original skin cell DNA strand has 12 bases, while the DNA strand 
  that received the UV light has 13 bases. There is an insertion of one 
  molecular base (G) after the first three bases in UV strand.

11. 2 Organelles are cell parts or structures that perform particular functions 
  such as movement, ingestion, and transport. These organelles are the 
  functional parts that maintain homeostasis within the cell.

12. 2 The placenta serves as an exchange site for nutrients (nutrition) and 
  gases such as O2 and CO2 (respiration), and the removal of metabolic 
  wastes (excretion).

13. 2 A virus or pathogen initiates an immune response in the student’s body.  
  The immune system detects a foreign antigen (protein) and fights 
  against the virus through various defense mechanisms, like the formation 
  of antibodies.

14. 1 Natural selection occurs when a particular trait or behavior is favorable 
  and leads to the survival of that organism.  Successful courtship leads to 
  reproduction where the favorable behavioral gene is then passed on to 
  offspring, promoting survival of that population. 
  
15. 4 Differentiation is a process where cells become specialized to perform 
  specific functions within that organism. Certain genes are activated 
  within cells to promote that particular function.

16. 3 Variation is a result of sexual reproduction where genetic material is 
  sorted and recombined into new genetic arrangements.  This genetic 
  variation may provide a resistance to a particular insecticide, allowing 
  leaf eating insects to survive.
                                                                                                                 
17. 4 Due to genetic variation, certain pathogens have acquired a gene that 
  provides resistance to antibiotics. These bacteria survive and reproduce,
  passing the resistant gene on to offspring. Overtime the bacterial 
  population becomes more and more resistant.

18. 4 Within an ecosystem, organisms are connected or linked based on the
   interactions in a food web. If one population is negatively affected, it 
  can impact other populations within that ecosystem due to these 
  interactions.

19. 3 Asexual reproduction results in the production of offspring that are 
  genetically identical to the parent organism. All of the genetic material 
  comes from one single organism.
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20. 3 A vaccine contains weakened or dead pathogens such as viruses or
   bacteria. When introduced into an organism, the content of the vaccine 
  initiates an immune response and ultimately, immunity to that particular 
  pathogen.

21. 4 All the organisms represented in the diagram require energy to carry 
  out life functions such as nutrition, transport, and excretion. Energy 
  would be produced through the process of cellular respiration in the 
  form of ATP.

22. 1 A decrease in biodiversity or loss of species richness may occur due 
  to a natural disaster that destroys a habitat. With less species available 
  as food sources, other species may be impacted, making that ecosystem 
  not as balanced or less stable.

23. 1 Human’s ability to regulate temperature by adapting to environmental 
  changes is similar to the ability of plants to adjust to changes in water 
  content of their habitat. Guard cells open and close stomata, regulating 
  water loss from plants.

24. 4 Nonrenewable resources are finite resources that are not able to be 
  replaced. As they are used, these resources become depleted or used 
  up. Fossil fuels such as coal and oil are examples of nonrenewable 
  resources. 

25. 1 A parasite is an organism that lives off another organism, the host, using 
  its nutrients to sustain itself. The dodder plant has no chlorophyll and 
  cannot carry out autotrophic nutrition; therefore, it takes nutrients 
  (parasite) from living plants (hosts) on which it lives.

26. 4 Estrogen and progesterone, which are produced by a female ovary, are 
  responsible for regulating the uterus lining, essential for fetal 
  development. Testosterone, produced within the male testes, is 
  responsible for male sexual characteristics. 

27. 2 A thinning ozone shield allows harmful ultraviolet radiation to enter 
  the earth’s atmosphere. This radiation is known to cause increased 
  levels of cancer through mutations to skin cells.

28. 4 Abiotic factors are nonliving factors which play a role in sustaining 
  living organisms within an ecosystem. The nonliving factors, including 
  water, sunlight, minerals, and carbon dioxide, are all essential for 
  plants to develop and grow. 
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29. 1 In animal cells, specific structures have certain functions. Structure A, 
  the cell membrane, allows movement of materials out of the cell, such 
  as wastes. Structure B, the mitochondria, is responsible for cellular 
  respiration, creating the energy molecule ATP. Structure C is the 
  ribosome which is the site of protein synthesis.

30. 4 Because the source of the air pollution occurs in states west of 
  Pennsylvania, these states would need to regulate the pollution by-
  products of fossil fuels used in industry and transportation. Increased 
  communication and cooperation would be necessary to alleviate the 
  amount of pollution reaching Pennsylvania.

                                                             Part B-1
31. 2 Food chains link the direct flow of energy (represented by arrows) in 
  a food web. A food chain starts with a producer and ends with the 
  largest consumer. One food chain found in this diagram involves sedge, 
  which is consumed by ants, which are in turn eaten by frogs. The frogs 
  are then consumed by the kookaburra bird. 

32. 3 Lizards feed directly on ants. Removal of the lizard population would 
  cause an immediate increase in the ant population.

33. 4 The student would utilize a balance to measure a mass of salt (15 grams).  
  He would  then use a graduated cylinder to measure a volume of water 
  (15 milliliters), and finally would use a metric ruler to measure lengths 
  of leaf (1 centimeter).

34. 1 The process represented in the graph is known as ecological succession, 
  which is a change in vegetative populations in an area over time.  In this 
  graph, grasses are first to reappear and are replaced by shrubs and birch 
  trees. Spruce and maple trees then move in over time and will remain 
  until the ecosystem is disturbed.

35. 4 Ecological succession is a slow process which would occur over many 
  growing seasons. Therefore, time would most likely be measured in 
  years.

36. 1 The mass of plant groups represented reflects a measurement of the 
  number of plants in a population. A population is a group of one species 
  found within an ecosystem. In the graph, the line for grasses represents 
  the mass of various grass populations within the Adirondack area.
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37. 2 Starch molecules are composed of building blocks known as simple 
  sugars. Simple sugars are generally ring structures and, when linked 
  together, form starches.

38. 1 Chemical energy in molecules is stored in the bonds that link atoms 
  together. When bonds are broken, energy is released. 

39. 2 When proposing the use of genetically modified organisms, like the 
  enviropig, the government and citizens must assess risks such as 
  safe consumption of enviropig meat for humans. Other factors to 
  consider are costs for development and analysis of benefits, such as 
  less phosphorus pollution.

40. 2 Enzymes are organic molecules that cut, copy, and link or connect 
  DNA segments during genetic engineering. In the given diagram, the 
  enzyme is used to cut open a ring of bacterial DNA for the insertion 
  of the flood-resistance gene.

41. 1 Inserted flood resistant genes from bacteria are transferred to plant 
  cells. As the plant cells divide and grow, the inserted genes will be 
  expressed when proteins are synthesized.

42. 2 Active transport requires the use of energy (ATP). Cell A has more 
  mitochondria than Cell B. Mitochondria are responsible for the 
  production of energy in the form of ATP. One could infer that Cell A
  will carry out more active transport because it can produce more energy. 

43. 3 Process 1 represents gamete formation or meiosis, which produces 
  sperm and eggs from the reproductive organs, testes and ovaries.  
  Process 2 represents fertilization, where a sperm and egg join to form 
  a single cell called a zygote with a complete set of genetic instructions.  
  Process 3 represents cell division or mitosis, as the single cell zygote 
  develops into a multi-cell embryo.
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Part B–2

44 [1] Allow 1 credit for an appropriate scale, without any breaks in the data, on both axes.

45 [1] Allow 1 credit for correctly plotting the data for percent males, connecting the points and 
surrounding each point with a small circle.

46 [1] Allow 1 credit for correctly plotting the data for percent females, connecting the points and 
surrounding each point with a small triangle.

Example of a 3-credit graph for questions 44–46:

Note: Allow credit only if circles and triangles are used.
Do not assume that the intersection of the x- and y-axes is the origin (0,0), unless it is
labeled. An appropriate scale only needs to include the data range in the data table.
Do not allow credit if points are plotted that are not in the data table, e.g., (0,0), or for
extending lines beyond the data points.
Do not deduct more than 1 credit for plotting points that are not in the data table or for
extending lines beyond the data points.

47 MC on scoring key
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Part B-2
44-46.   44. Temperature scale is set up in 
    increments of one °C for each line 
    to fit the values of 19 to 25. The 
    scale on this axis does not need to 
    start at 0. The scale for the sex of 
    offspring is in increments of 10% 
    for each line. This will allow you 
    to spread out values up to 100.

45. Credit is awarded if: One correctly plots the data for percentage of males,
 surrounds the points with a circle and connects the data points with a
 line. (Note: no credit is awarded if line is extended beyond the data points.)

46. Credit is awarded if: One correctly plots the data for percentage of females, 
 surrounds the points with a triangle and connects the data points with a line.
    (Note: No credit is awarded if line is extended beyond the data points.)

47. 4 Temperature, an environmental factor, influences or modifies the 
  expression of sex genes in painted turtles. At certain temperatures, 
  based on data from the table, only female genes are expressed. In this 
  case, the sex of the offspring would be 100% female.

48. Acceptable responses include, but are not limited to:
      With more intense light, a higher percentage of the disks floated.
      or  More light intensity equals more disks floating.
      or  As light intensity increases, the percentage of floating disks increases.
 Explanation: As plants received more light, the amount of photosynthetic 
 activity increased. This resulted in the production of more oxygen within 
 the leaf disk, causing those disks to float at an increased percentage.

49. 2 Oxygen is released during the process of photosynthesis, which takes 
  place in plants. Oxygen, being a gas, causes the leaf disk to float upward 
  to the surface of the solution.

50. 3 Green light was the least effective color for photosynthesis as those disks 
  plants exposed to green light had lowest floating percentage. Less photo
  synthesis results in less oxygen produced and therefore less floating  
  ability.                                                                                                                                            

Part B–2

44 [1] Allow 1 credit for an appropriate scale, without any breaks in the data, on both axes.

45 [1] Allow 1 credit for correctly plotting the data for percent males, connecting the points and 
surrounding each point with a small circle.

46 [1] Allow 1 credit for correctly plotting the data for percent females, connecting the points and 
surrounding each point with a small triangle.

Example of a 3-credit graph for questions 44–46:

Note: Allow credit only if circles and triangles are used.
Do not assume that the intersection of the x- and y-axes is the origin (0,0), unless it is
labeled. An appropriate scale only needs to include the data range in the data table.
Do not allow credit if points are plotted that are not in the data table, e.g., (0,0), or for
extending lines beyond the data points.
Do not deduct more than 1 credit for plotting points that are not in the data table or for
extending lines beyond the data points.

47 MC on scoring key
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51. Answer: chloroplast.
 Explanation: The plant cell organelle where light energy is converted into 
 chemical energy is the chloroplast. CO2 and water are taken into the 
 chloroplast, and glucose and O2 are released as products during the process 
 of photosynthesis.

52. Acceptable responses include, but are not limited to:
 Advantages: 
 Solar energy is a renewable resource.  or   no air pollution from solar vehicle
 or   burning less oil/coal/natural gas   or   using less gasoline
 Disadvantages:
 cost   or   cannot charge at night   or   cannot use year-round in some areas
 or   may not be able to drive at night
 Explanation:  Looking at advantages and disadvantages or trade-offs must 
 be considered before purchasing a solar car. The advantage of owning a 
 solar car is that there is less use of fossil fuels (nonrenewable resource), a 
 reduction in the amount of pollution, and less CO2 released into the 
 atmosphere. Less atmospheric CO2 decreases the threat of climate change.  
 There would be several disadvantages to owning the solar car. It is expensive 
 to purchase. Also, the car would rely on a location having a sunny climate 
 to run. Lastly, it may not be operational at night.

53. Acceptable responses include, but are not limited to:
 The dinosaur could fly.   or   Dinosaurs are the ancestors of/related to birds.
  or  Some types of dinosaurs evolved into birds.
      Explanation: One inference that could be made is that, because the dinosaur 
 had feathers, it was related to birds or shared a common ancestor. Since it 
 had feathers, you could also infer that it might have had the ability to fly 
 like a bird.

54. Acceptable responses include, but are not limited to:
  Well-fed parents will probably have well-fed and stronger offspring.  
 or  They will have more food.
 or   They will likely be good twig users.
   Explanation: The offspring of skilled twig-using crows would benefit 
 from their healthy parents being able to provide abundant, high energy 
 food. The parents with favorable skill traits would also pass those traits 
 on to their offspring, allowing them to have a competitive advantage.
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55. Acceptable responses include, but are not limited to:
 There is a chance that some other variation will also affect some of 
 the crows’ ability to survive.  
 or  The tool may not be useful in their environment.
 or There are many other factors that influence survival (e.g., vision, size, 
  muscle strength).
     Explanation: Crows may have different survival rates due to other variations 
 or traits. Some birds may have a size or visual advantage. The environment 
 may play a factor, such as a limited supply of satisfactory tools to use.  

Part C
56. Acceptable hypotheses include, but are not limited to:
 The presence of lotion on the leaves will slow the growth of the plants.
 or  If the leaves of an African violet plant are rubbed with body lotion, 
  growth will be reduced.
 or  Lotion brushed on the leaves of an African violet plant will have no 
  effect on the leaves.
      or  Lotion on the leaves has a negative effect on plants.
   Explanation: The student’s hypothesis must propose an explanation of what 
 the effect of the lotion, the independent variable, would be on the African 
 Violet leaves, the dependent variable. Remember, a hypothesis must be in 
 the form of a statement, not a question.

57. Acceptable responses include, but are not limited to:
 the number of leaves that wilted during the five-day period
 or  the growth of each plant measured in centimeters
 or   the number of leaves that dropped off/turned yellow
 or   size of area of damage on leaves    or   the number of damaged leaves
 or   change in size of the leaves brushed on each plant
 (Note: The type of data must be measurable.)
     Explanation:  The data collected must be measurable and reflect an impact on 
 plant’s health. Such examples include effects on the leaves like growth, 
 number, or size of leaves that could affect photosynthesis. Students could 
 also measure growth or height of plants, which suggests an indirect effect 
 of the negative impacts of leaf damage.

58. Acceptable responses include, but are not limited to:
 A mutation resulted in the initial color change.
 or   Recombination provides genetic variability for fur color in offspring.
    Explanation: Mutations are a source for genetic variation. In pocket mice, 
 mutations were the source for the original change in fur color to black.  
 Recombination also results in variation and, over time, would provide 
 changes in fur color in the offspring of pocket mice.
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59. Acceptable responses include, but are not limited to:
   The black pocket mice blended in with their surroundings better, and more 
 were able to survive and reproduce.
 or  After the color change in the environment, the black mice were more 
  difficult for predators to see.  or  The black mice are harder to see at night.
  Explanation: This is an example of natural selection. With the change in 
 environment, due to volcanic activity, from light sand to dark rocks, certain 
 mice with their dark fur variation had a selective advantage that allowed 
 them blend in with that new environment. The pocket mice with the favorable 
 dark fur survived and passed that trait on to their offspring. Over time, the 
 frequency or percentage of black mice increased.

60. Answer:  38%
     Explanation: To calculate the percentage of C bases, you must remember 
 that in DNA bases are paired, A with T and C with G, meaning that the 
 number of A bases will equal the number of T bases, likewise with C and G. 
 If there is 12% A bases in the DNA segment, that will indicate that there 
 will also be 12 % T bases.  Together A and T make up 24% of the segment. 
 Subtracting that 24% from the 100% total segment will give 76% for C and 
 G bases. Divide the 76% by 2 to reflect the two bases and you get 38% each 
 for C and for G bases.

61. Answer: Yes
   Acceptable supporting statements include, but are not limited to:
 because there are high percentages of C and G bases
 or   because the percent of C and G is over 50%
 or   because the segment of DNA is most likely a gene
 Explanation: Because the amount of C and G bases make up 76% of the 
 segment, this supports the last sentence in the text that states if C and G 
 are over 50%, the DNA codes for proteins.

62. Acceptable responses include, but are not limited to:
 The tumor cells might lack antigens that the antibodies can recognize and 
 attack.
 or  The antigens on the surface of the tumor cells could be interpreted by 
  the immune system as being on cells that are not harmful and therefore 
  the immune system does not form antibodies to attack them.
 or  The cancer cells might not have any antigens on their surfaces. Without 
  antigens, antibodies will not attack.
 Explanation: The immune system of the Tazmanian Devil may ignore the 
 introduced tumor cells because the tumor cells do not carry antigens 
 (foreign proteins) recognized by the immune system or carry the antigens 
 that are not recognized as harmful. In order to produce specific antibodies 
 (immune structures that bind to and mark infected cells for destruction), 
 the antigens would have to be recognized. No antibodies would be produced 
 if there are no antigens or if they are not recognized.
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63. Acceptable responses include, but are not limited to:
 Cancer cells undergo uncontrolled cell division.
 or  Cancer cells have more mutations.
 or  Cancer cells are more harmful and disrupt homeostasis
 Explanation: Cancer cells differ from normal cells in that the cell cycle is 
 disrupted so that the cancer cells divide uncontrollably. This uncontrolled 
 cell division can harm organisms and disrupt homeostasis. 

64. Acceptable responses include, but are not limited to:
 or   Move some uninfected animals to an area where they will not come 
  into contact with infected animals.
 or   Remove baby devils from the population and place them in a zoo or  
  wildlife refuge.
 or   Separate the animals while they are feeding.
 or   Provide more food to decrease competition/fighting.
     Explanation: To maintain a healthy population until treatment or cure can 
 be found, scientists must find ways to reduce the introduction of the tumor 
 cells. Some methods include isolating healthy Tazmanian Devils from 
 tumor infected ones. To reduce fighting while feeding, more food could 
 be provided to limit competition, or animals could be separated during 
 feeding times to limit transmission of the tumor cells.

65. Acceptable responses include, but are not limited to:
 The lynx is adapted to stay on top of the snow, while coyotes are not.
 or  Coyotes could not prey on animals in the same area as the lynx.
 or Coyotes lack the foot design of the lynx, and could not chase hares 
  where the snow is soft and deep.  
 or   Coyotes could not walk in the deep, soft snow.
    Explanation: There was no competition between coyotes and lynx before 
 packed snow trails were developed because the coyote does not have a body 
 design (like wide feet) that allows it to hunt on loosely packed, deep snow 
 like the lynx does.

66. Acceptable responses include, but are not limited to:
 The niche is to feed on snowshoe hares in a snowy environment.
 or  The niche includes being a predator in an environment that has snow 
  during the winter.
 or   They’re all predators/carnivores.
    Explanation: A niche is the nutritional role that an organism plays in its 
 ecosystem.  In this ecosystem, the lynx, coyote, and cougar are all predators 
 that hunt, capture, and kill their prey, the snowshoe hare.
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67. Acceptable responses include, but are not limited to:
 Carrying capacity limits the number of organisms that can live in an area. 
 There are only so many hares, so there can be only so many predators of hares.
 or  There is a limited number of prey animals. These determine the carrying 
  capacity of the area and can support only a certain number of predators.
 or The carrying capacity of the predators is directly related to the size 
  of the hare population.
     Explanation: Carrying capacity reflects the necessary resources needed in 
 an ecosystem to support populations. If the population of prey (food source 
 for predators) diminished, then the carrying capacity for the predators will 
 be limited. The ecosystem may not support as large of a predator population.

68. Acceptable responses include, but are not limited to:
  The ticks could become toxic and the oxpeckers that eat them get sick and die.
 or   Pesticides could kill the birds.  or   biomagnification
 or   The ticks were the food source for the birds.
 or   Without ticks for food, the bird population would die off. 
 Explanation:  Use of pesticides to kill ticks negatively impacts the oxpecker 
 population by reducing its food source (ticks) or poisoning the oxpecker 
 birds or through their food source. Pesticides could build up in the oxpeckers 
 through biomagnification, negatively impacting their health. 

69. Acceptable responses include, but are not limited to:
 Each oxpecker can eat 13,000 ticks in a day, reducing the parasite population.
 or   No harmful chemicals are used.   or   Biodiversity is increased.
 or   The birds will have food to eat.   
 or   It will save the oxpeckers from extinction.
 Explanation: Ecologically using oxpecker birds to control ticks reduces 
 the use of pesticides or chemicals in the environment. This helps to maintain 
 stability as well as biodiversity within the South African ecosystem by 
 keeping bird populations healthy.

70. Acceptable responses include, but are not limited to:
 An increase in CO2 levels caused the ice to melt.
 or   An increase in CO2 brought about global warming, which melted the ice.
 or   As the level of CO2 increased, ice mass decreased.
 or   As CO2 increased, the temperature increased, and the ice mass decreased.
      Explanation: The graphs show that, as atmospheric CO2 levels increased, 
 the ice mass decreased. An increased level of CO2 results in increased 
 global temperatures or global warming and could cause increased melting 
 of ice masses.
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71. Acceptable responses include, but are not limited to:
 The penguins’ food source grows and develops under the ice masses.
 or   less ice, fewer krill for the penguins to eat    
 or   loss of habitat for the penguins
 Explanation:  When Antarctica ice mass melts, the habitat for krill is reduced, 
 causing a decrease in their population. With less krill available as a food 
 source, the penguin population would decline. 

72. Acceptable responses include, but are not limited to:
 Humans’ burning of fossil fuels is increasing CO2 levels.
 or  Increased industrialization is releasing more CO2 into the atmosphere.
 or  deforestation   or  driving cars
 Explanation: With increased population numbers and the need for more 
 energy and products, humans use increasing amounts of fossil fuels. The 
 burning of fossil fuels from vehicles and industry releases CO2 into 
 the atmosphere, leading to increased global temperatures. 

73. 1 Diffusion of starch indicator into the dialysis tube would occur due 
  to concentration differences in starch solution and water. When the 
  indictor solution is in the presence of starch, it turns a blue black color.

74. 3 Diffusion is the movement of molecules from a region of high 
  concentration to low concentration. In this experimental setup, the 
  starch indicator moves from a higher  concentration outside the dialysis 
  tube to a lower concentration inside the tube.

75. 4 An increase in mass from 55 to 60 grams indicates that water moved 
  into the dialysis tube by diffusion. Since the solution inside the tube 
  was 97% water, the solution outside must be of higher concentration 
  (99%) for diffusion of water into the tube to occur.

76. 3 The process of gel electrophoresis separates DNA fragments based on 
  size and creates banding patterns of the molecular evidence that can 
  be analyzed for similarities among samples or organisms.

77. Answer:

 Explanation: Finch A and B share more DNA bands (3 in common) based 
 on gel electrophoresis analysis and would be located more closely together 
 in an evolutionary tree. Tree diagrams reflect evolutionary relationships 
 between organisms. Organisms that are located on the same branch are 
 more closely related and share similar genetic information.

Part D

73 MC on scoring key

74 MC on scoring key

75 MC on scoring key

76 MC on scoring key

77 [1] Allow 1 credit for completing the diagram as follows:

78 [1] Allow 1 credit for 1 and supporting the answer. Acceptable responses include, but are not limited to:

— They have the weaker beak because the majority of the population is at the low end of the
graph.

— because it has a weaker beak than species 2, except where the two lines overlap

— More of species 1 finches are at the low-strength end of the graph.

79 [1] Allow 1 credit for C and supporting the answer. Acceptable responses include, but are not limited to:

— At point C, the beak strength has the same value for both species.

— because that is where the lines intersect

80 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

— The curve for species 1 may be lower and shorter.

— The curve for species 1 may be eliminated.

— Both curves might show an increase in beak strength.

— There would be more individuals in species 2 than in species 1.
— The curve for species 1 would shift to the right.

A B C B A C
or

Living Environment Rating Guide – June ’16 [9]
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78. Answer: Species 1
 Acceptable responses include, but are not limited to:
 They have the weaker beak because the majority of the population is at 
 the low end of the graph.
 or because it has a weaker beak than species 2, except where the two  
  lines overlap
 or More of species 1 finches are at the low-strength end of the graph.
     Explanation: Based on the Increasing Beak Strength graph axis, individuals 
 found to the left have weaker beak strength, and those to the right have 
 increasing beak strength. Species 1, reflected by the solid line, is situated 
 to the left of the beak strength continuum and would have a weaker beak.

79. Answer:  C
 Acceptable responses include, but are not limited to:
 At point C, the beak strength has the same value for both species.
 or   because that is where the lines intersect
 Explanation: At point C, the lines of species 1 and 2 intersect reflecting 
 equal beak strength.

80. Acceptable responses include, but are not limited to:
  The curve for species 1 may be lower and shorter.
 or   The curve for species 1 may be eliminated.
 or   Both curves might show an increase in beak strength.
 or   There would be more individuals in species 2 than in species 1.
      or   The curve for species 1 would shift to the right.
 Explanation: If the seeds become harder, having a strong beak would be 
 a favorable trait, allowing for success of that species. Over time, the species 
 curves would reflect a shift toward the right indicating increasing beak 
 strength (the favorable trait). Population numbers for species 2 would most 
 likely increase because those individuals would be successful and reproduce.  
 Population numbers for species 1 might decrease, making its graph lower 
 and shorter because the species’ weaker beaks cannot crack the seeds with 
 the harder shells.

81. 3 Active transport requires the use of energy (ATP) to move molecules. 
  In paramecium, the contraction of the vacuole to remove excess water 
  would require energy.

82. 4 An increased salt solution would have less water content, and therefore, 
  diffusion or passive transport would naturally occur, moving water out 
  of the paramecium. The need to remove excess water with the contractile 
  vacuole would be reduced. The use of a contractile vacuole would 
  involve active transport.
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83. Acceptable responses include, but are not limited to:
 More nutrients are used when muscle cells are more active.
     or   Muscle cells use more oxygen.   or   to help maintain homeostasis
 or   A faster pulse rate will remove waste more rapidly.
 Explanation: During exercise, muscles require more nutrients, oxygen, and
 increased waste removal. To accommodate these needs, the circulatory 
 system increases transport activity. An increased pulse rate reflects the 
 increase in circulatory system activity.

84. Answer:  66.2 bpm
 Explanation: To calculate an average, students should add up the Pulse before 
 Exercise values (A-C) 68 + 70 + 54 + 64 + 75 = 331. Divide this total by the 
 number of individuals (5) to determine the average. 331 ÷ 5 = 66.2 bpm.

85. Acceptable responses include, but are not limited to:
 different activities they did before pulse was taken
 or   Some may be in better shape.   or   Some may take medication.
 or   individual variations    or   They were less active before they exercised. 
     Explanation: Different pulse rates could be a result of variations in 
 individuals like age, sex, or health. Other factors that could lead to different 
 pulse rates before exercise would be taking part in athletic activity or 
 taking medications.
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June 2017
Part A

1.  3 Making clothes from the plastic of soda bottles is an example of 
  recycling. The plastic does not enter a landfill and is reused in another 
  capacity. This will help reduce pollutants in the environment.

2 2 Stable ecosystems are those with many connections between organisms. 
  This interdependence ensures that energy is available to all organisms 
  and helps to maintain population numbers.

3. 2 The alternate use of wave energy to produce electricity will decrease 
  the use of non-renewable resources. Nonrenewable resources, such as 
  coal, oil or gas, create both air pollutants and greenhouse gases. 
  Decreasing their use will benefit the environment in that area.

4. 4 The introduction of a new species can alter ecosystems by impacting 
  other species, causing a change in equilibrium. The Emerald Ash Borer 
  attacks ash trees, removing them from an ecosystem and disrupting 
  energy flow in that ecosystem, as well as removing habitats for other 
  organisms. 

5. 3 As human population numbers increase, the consumption of natural 
  resources  increases. With more people, there is increased need for 
  energy, shelter, food and water. Graph 3 shows the relationship between 
  increasing human population and increasing resource use over time.

6. 2 The burning of fossil fuels,  such as oil, gas, or coal, releases the greenhouse
  gas, carbon dioxide into the atmosphere. This harms the environment by 
  increasing temperatures which lead to global warming.

7. 4 The accurate collection of data that reflects human impact on an 
  ecosystem should include all species affected. By measuring species 
  population size before and after construction of a human development, 
  ecologists gain accurate information on the impact on that ecosystem.

8. 1 The process of natural selection is quicker in species with a faster 
  reproductive rate because they can pass on favorable traits at a faster 
  rate to the next generation. Those with favorable traits survive, 
  reproduce, and continue to pass on those traits to future generations. 

9. 4 As the size of the panther population decreases, fewer individuals are 
  able to reproduce, limiting the diversity of genetic information. With a 
  lack of genetic diversity  or variation, the panther population may not 
  be able to adapt to changing environments or evolve.

10. 1 Producers are green plants that are found at the base, Level A, of the 
  energy pyramid. They function to convert light energy into chemical 
  energy that can be passed to levels B, C and D of the energy pyramid.



 118 Answer Key –– June 2017
    Living Environment

11. 3 When an animal population becomes larger than the carrying capacity, 
  the death rate will increase. There are not enough resources to sustain 
  the higher population number, and this puts stress on the animals, leading 
  to disease and death.

12. 1 Biotic factors are living organisms that are found within an ecosystem. 
  The inability of a squirrel to find a mate represents one living animal 
  being affected by another.

13. 1 Transplanted organs contain a foreign antigen (protein) that could initiate 
  an immune response in the recipient patient. To reduce this response from 
  white blood cells, transplant patients receive immune-suppressant 
  medications that decrease the immune response.

14. 3 Guard cells regulate water loss and gas exchange by opening and closing 
  pores known as stomata in the leaves of plants. They help plants maintain
  homeostasis.

15. 1 Respiration is a life process that uses the chemical bond energy found 
  in food which,when combined with oxygen, releases energy in the 
  form of ATP. Carbon dioxide and water are released as byproducts of 
  this process. ATP provides energy to carry out metabolic functions in 
  living organisms.

16. 3 Vaccines contain weakened forms of a pathogen, such as the malaria-
  causing organism. The vaccine initiates a local immune response that 
  produces antibodies that recognize this pathogen. They will be quickly 
  produced in a future attack.

17. 1 Proteins, starches and DNA are all organic compounds. Organic 
  compounds contain the elements carbon and hydrogen that are arranged 
  into different molecules that play a specific role in human life processes.

18. 2 The human body is in a state of dynamic equilibrium, adjusting and 
  changing to maintain homeostasis. In the case of blood glucose, levels 
  are controlled by hormones secreted by the pancreas. When blood 
  glucose levels increase, the pancreas increases the secretion of the 
  hormone insulin.

19. 3 Genetic information is passed from each parent to offspring through 
  gametes or sex cells. The kitten received the black fur gene from its 
  mother and the green eye gene from its father.

20. 3 An extinct species such as the saber-tooth tiger could be recreated by 
  the process of cloning. Saber-tooth DNA would be inserted into an 
  empty egg cell and implanted into a surrogate mother. The clone would 
  be an exact genetic copy of that extinct saber-tooth tiger. 
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21. 3 The flow of energy through an ecosystem begins with energy from 
  sunlight. This light  energy is captured and converted into chemical 
  energy by plants. Energy is passed up the food chain when a rabbit 
  eats plants and then in turn is eaten by the wolf.

22. 2 In order for genetic information such as a cellular change to be inherited 
  by the next generation, it must be present in sex cells or gametes. The 
  deletion of a single DNA base (a mutation) would pass to the next 
  generation of trout because it is found in a sperm cell.

23. 2 Certain species of bacteria have a mutated gene for resistance. This 
  gene allowed those bacteria to survive an application of hand sanitizer 
  and detergent. The surviving bacteria reproduced, passing the resistant 
  gene to the future generations. Over time, more and more bacteria 
  became resistant and the effectiveness of these chemicals decreased.

24. 4 Invasive species such as the wooly adelgid disrupt habitats by impacting 
  native species like the hemlock tree. Organisms that rely on the hemlock 
  tree for food or shelter may decrease in population number. Invasive 
  species have no natural predators and out-compete native species, 
  upsetting ecosystems.

25. 1 Specific traits that evolve over time allow organisms to survive within 
  their environments. Different organisms in like environments may 
  evolve traits that are similar in structure and function, even though the 
  species are unrelated. The shark and the dolphin share similar fin and 
  body shape traits, allowing each species to be successful in a marine 
  environment.

26. 1 Genetic differences among offspring, like puppies, result from the 
  biological processes of meiosis and recombination. Meiosis or gamete 
  formation sorts chromosomes into  sex cells. Recombination occurs 
  when the sperm and egg unite creating a zygote with new genetic 
  variations within the litter of puppies.

27. 1 Cellular structure 1 is the ribosome. The ribosome is the site of protein 
  synthesis. Enzymes are a type of protein and would be synthesized 
  within the ribosome. 

28. 4 Increased heart rate as a result of consuming energy drinks with large 
  amounts of caffeine, can lead to a disruption of homeostasis. This 
  imbalance in the circulatory system can impact system function, 
  possibly creating a dangerous health situation.

29. 2 The life function of waste removal is performed utilizing two systems. 
  The circulatory system transports blood with metabolic wastes to the 
  kidneys. The excretory system filters out these wastes within the 
  kidneys and maintains water balance.

30. This question was awarded no credit as there is no correct answer. 
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31. 2 Natural selection is an evolutionary process that occurs when individuals 
  with favorable traits survive changing environments and pass those 
  traits on to future generations. Over time, the favorable trait increases 
  in frequency within the population. In the diagram, light coloration 
  allows beetles to survive predation by birds. As a result of natural 
  selection, the beetle population becomes mostly light colored.

32. 3 As shown on the graph, during periods when the ozone layer is thin, 
  UV-B radiation is at its highest level. The ozone layer absorbs UV-B 
  radiation; therefore, when the ozone layer is thin, increasing amounts 
  of UV radiation can pass through the atmosphere and reach the Earth.  

33. 4 Proteins have specific shapes, based on a folding structure, that determine 
  their function. Factors such as high temperatures can alter the shape of, 
  or unfold, the protein thus altering its function.

34. 2 Environmental influence on gene expression occurs when an external 
  factor such as temperature activates or inactivates a particular gene. 
  Animals that inhabit colder climates may express white fur color when 
  the temperatures are low and brown fur during warmer months. This 
  change in fur color due to environmental influence on gene expression 
  allows organisms to survive in certain climates.

35. 4 Human need for resources used to produce electronics has resulted in 
  increased mining for metals and minerals. Mining disrupts habitats and 
  add pollutants to an ecosystem. This disruption may cause an ecosystem 
  to become unstable or out of equilibrium. 

36. 4 The process shown is genetic engineering, where a human insulin gene 
  is inserted into bacterial DNA. The bacterium will then be directed to
   produce human insulin. Insulin is a human hormone that regulates 
  blood glucose levels.

37. 4 The single-celled organism on the left contains structures known as 
  organelles that perform life processes. The multicellular human body 
  on the right contains organs which also perform life processes similar 
  to those of the organelles.

38. 2 All body cells within a human contain identical genetic material known 
  as DNA. Each type of cell then uses a specific section of that genetic 
  material to perform different functions. Cells in structure E perform 
  nervous functions,while cells in structure G perform digestive processes.

39. 2 The production of ATP occurs within the mitochondria of the cell, 
  represented by structure B. Rotenone would impact the production of 
  ATP, thus making the mitochondria less efficient.
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Part B–2

44 [1] Allow 1 credit for correctly labeling the y-axis “Percent of Eggs Hatched.”

Note: Do not allow credit if percent or % is not included in the label.

45 [1] Allow 1 credit for correctly marking the scale, without any breaks in the data, on the y-axis.

46 [1] Allow 1 credit for constructing vertical bars to correctly represent the data.

Example of a 3-credit graph for questions 44–46:

Note: Allow credit if the correct data are clearly represented, even if the bars are not shaded.

Do not assume that the intersection of the x- and y-axis is the origin (0,0) unless it is
labeled. An appropriate scale only needs to include the data range in the data table.

47 MC on scoring key

48 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

— amino acid sequences

— DNA/gene sequence

— the results of a gel electrophoresis test

— gene sequences

— the results of a paper chromatography test
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40. 3 Microscope part C is the fine adjustment. It moves slightly up or down 
  to focus the specimen under high power.

41. 1 Chromosomes contain the genetic instructions that determine an 
  organism’s trait. The chromosome’s structure consists of tightly packed 
  coils of DNA which contain sections known as genes.

42. 2 Selective breeding is a process where individual organisms, like dogs, 
  with desirable traits are bred to promote those specific traits. Today’s 
  domesticated dogs were developed by breeding ancestral wolf species 
  over many generations to produce a desired breed.

43. 2 Stable ecosystems can support a certain population number based on 
  the available resources.  According to the graph, the population number 
  increased then leveled off, fluctuating within a certain range. As long 
  as the resources of the ecosystem remain stable, the population number 
  will remain within this range.

Part B-2 

44-46.   

          

44. “Percent of Eggs Hatched.”
 Explanation: The y-axis represents the dependent variable in an experiment. 
 The percent of eggs hatched is the dependent variable affected by the 
 decline of genetic diversity from 1970 to 1996.

45. Credit is awarded for marking the scale where each space is equal to 10 % 
 without any breaks in the data, on the y-axis.
 Explanation: In order to fit the data (spread out over the entire graph) each 
 space should be equal to 10%. This allows the bars to fill the entire graph 
 and give a good visual representation.
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46. Credit is awarded for constructing shaded vertical bars to correctly 
 represent the data.
 Explanation: Bars should reach the top of their value and be filled in the entire 
 range for the years represented.

47. 2 Prairie chickens from different states may have a different genetic 
  makeup. If these chickens are bred with the Illinois chickens, the 
  genetic diversity of the Illinois chickens would increase.

48. Acceptable responses include, but are not limited to: amino acid sequences  
 or  DNA/gene sequence  or  the results of a gel electrophoresis test  
 or  gene sequences  or  the results of a paper chromatography test 
 Explanation: Evolutionary relationships can be determined by examining 
 DNA sequences through various techniques such as gel electrophoresis. 
 The more closely related the species, the more DNA sequences that are 
 shared. Other molecules such as amino acids or proteins can also  provide 
 evidence of relationships,

49. 4 Structural evidence would include physical not molecular characteristics. 
  Dissection of stems, flowers or roots would provide opportunity to 
  examine structures to determine relationships of plants.

50. 1 The process represented is respiration, which breaks down glucose in 
  the presence of oxygen to produce an energy molecule known as ATP. 
  The first step of glycolysis begins this breakdown process. Carbon 
  dioxide is released as a byproduct.

51. Answer:  ATP/ADP  or  NADH/NAD.
 Explanation: ATP is an energy molecule produced by mitochondria in cells 
 as a result of the process of cellular respiration. This stored energy can be 
 used for metabolic processes within the body.

52. Acceptable responses include, but are not limited to: 
 All of the male gametes in the diagram contain half the chromosome 
 number (haploid, monoploid, n) compared to a body cell of the same species.  
 or  They all contain half of the species’ genetic information.  
 or  They had similar DNA sequences to a common ancestor.  
 or  The DNA is composed of the same four subunits (A, T, C, G).  
 Explanation: The male gametes (sperm cells) represented in the diagram 
 all contain one-half the normal number of chromosomes for each of their 
 species. Each gamete carries the same DNA subunits within those 
 chromosomes: A, T, C, and G arranged in sequences. Some of those 
 sequences will also be similar based on the organism’s common ancestry.
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53. Acceptable responses include, but are not limited to: The insect larvae will 
 decrease in population because fish will eat more of them. 
 or  The algae may increase because there are fewer crustaceans to eat it.     
 or  The number of insect larvae will increase because there is more algae 
 for them to eat.  or  The fish would only have insect larvae to eat because 
 of fewer crustaceans.  or  Fewer crustaceans means less food for fish, 
 which decreases reptile population.
 Explanation: Removing an organism from a food web may disrupt the 
 balance of that ecosystem. Crustaceans feed on algae, keeping that 
 population in check. Removing crustaceans will allow algae to increase 
 in numbers, providing more food for the insect population, which could 
 also increase. Fish feed on crustaceans and would decline in population 
 number if the crustaceans were removed. Reptiles that feed on fish may 
 also decrease in number. The removal of crustaceans would make insects 
 the only food source for fish and the insect populations may decrease.

54. Acceptable responses include, but are not limited to:
 The hoot-dash helps to locate a mate.  or  The hoot-dash attracts a mate.  
 or  It increases chances of reproduction. 
 Explanation: The use of hoot-dash behavior allows the male peacock to 
 attract a female and the females to locate a mate. This behavior promotes 
 successful reproduction in dense forests scrublands.

55. Acceptable responses include, but are not limited to: 
 The hoot-dash can attract predators. or  The call uses energy. 
 or  The male may be heard and be eaten by a predator. 
 Explanation: The loud hoot mating call may attract unwanted predators 
 that could disrupt the mating process. The hoot dash behavior also may 
 expend a lot of energy when the peacock is trying to find a mate, making 
 the peacock vulnerable to attack.
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56. Acceptable responses include, but are not limited to: 
 If adequate progesterone levels are not maintained, the lining of the uterus 
 will not be maintained.  
 or  The fetus might be born prematurely because the lining of the uterus 
 will not be maintained and contractions of the uterus will not be inhibited.  
 or  The woman will go into labor because uterine contractions 
 will begin to occur.  or  The fetus may die.  
 or  Production of eggs would not be inhibited.  or  miscarriage  
 Explanation: The placenta is a structure that not only carries out the exchange 
 of nutrients between the mother and fetus, it also produces reproductive 
 hormones that maintain the uterus. Damage to the placenta could impact 
 the secretion of progesterone and estrogen. If progesterone is not 
 adequately secreted, the uterus lining would be unable to support the 
 development of the fetus. Also, the uterus may experience premature birth 
 due to the lack of progesterone, which acts to inhibit uterine contractions. 

57. Acceptable responses include, but are not limited to: 
 The presence of progesterone secreted by the placenta inhibits 
 egg production.    or  Progesterone inhibits egg release. 
 Explanation: Progesterone acts to inhibit the production and release of 
 eggs. When released from the placenta during pregnancy, progesterone 
 acts to stop more eggs from being released and interfering with the fetal 
 development process.

58. Acceptable responses include, but are not limited to: HIV/AIDS attacks the 
 immune system directly and the body is unable to deal with the invaders. 
 or  AIDS damages the immune system so it does not respond as effectively. 
 or  AIDS damages the immune system so it cannot produce antibodies/
 enough antibodies to fight disease or cancer. 
 Explanation: The HIV virus attacks the human immune system, damaging white 
 blood cells. This reduces the effectiveness of the immune response. Fewer 
 antibodies would be produced in response to a threat from a pathogen to the 
 body. A person with the HIV virus or the associated disease, AIDS, cannot fight 
 off these pathogens as well.

59. Acceptable responses include, but are not limited to: Mutations are 
 sometimes a cause of cancer and exposure to radiation increases the 
 occurrence of mutations.    or     Radiation weakens the immune system.
 or Radiation, such as UV, can cause cells to mutate and cause skin cancer. 
 or  Certain chemicals may increase the rate of mutations.  
 or   Radiation can alter the genetic information in cells.   
 Explanation: Chemicals and radiation are risk factors for cancer because they 
 act as agents that can alter genetic information causing mutations. Some of 
 these mutations may activate cancer cells. Chemicals in cigarettes cause lung 
 cancer, and UV radiation may lead to skin cancer.
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60. Acceptable responses include, but are not limited to: 
 The amount of food that can pass from these vessels to the placenta and 
 to the embryo will be less than if the vessels are normal in diameter.  
 or  Less food and oxygen will reach the embryo.  
 or  The developing embryo will not receive enough food for normal 
 development since not as much blood will flow through the placenta.
 Explanation: Nicotine, a chemical absorbed when smoking, narrows blood 
 vessels leading to the placenta. The narrowed diameter reduces the flow of 
 blood and the amount of nutrients and oxygen that are available for the 
 fetus. With fewer nutrients, the fetus may not develop at a normal rate and 
 have a lower birth weight. Doctors advise pregnant woman not to smoke 
 (or consume alcohol) during pregnancy.

61. Acceptable responses include, but are not limited to:  Yes, a much smaller 
 number of rats receiving the vaccine developed the disease.  
 or  Since seven out of fifty got the disease, the vaccine may not be effective.  
 or  Yes, since 86% of vaccinated rats did not get the disease. 
 Explanation: The data shows that 43 out of a total of 50 vaccinated rats did 
 not develop the disease as opposed to 2 out of 50 of non-vaccinated rats. 
 The vaccine did protect 86% of the rats against the disease. Continued 
 experiments will be needed to validate the findings.

62. Acceptable responses include, but are not limited to: 
 The rats may have had a natural immunity to the disease.  
 or  Their immune system fought off the virus.  
 or  Those rats that did not get sick had a variation that protected them.  
 or  They may have already had the disease and are immune. 
 Explanation: The two rats that did not get sick may have had a genetic 
 variation that allowed them to be resistant to the disease. They also may 
 have been previously exposed to the disease, and their immune system had 
 already developed an immunity with antibodies, protecting them from 
 another exposure. 
 
63.  Acceptable responses include, but are not limited to: 
 No, seven rats getting sick is too many out of a total of 50.  
 or  A larger sample should be tested before testing on humans.  
 or  Only 100 rats were tested, so a larger sample size should be used before 
 testing on humans. or  Yes, because most rats did not develop the disease. 
 Explanation: While data indicated that the vaccine was effective, only 100 
 rats were tested. To validate this data, a larger sample size must be tested 
 with many more trials. Also, several of the rats developed the disease even 
 though they were vaccinated. That number may be an unacceptable 
 amount when testing humans.
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64. Acceptable responses include, but are not limited to: genetic engineering 
 or  gene manipulation  or  gene splicing  or  gene modification 
 Explanation: The process of genetic engineering involves inserting a desired 
 gene into the DNA of another organism. In this case, the gene for disease 
 resistance from another plant species is inserted into the orange’s DNA. 
 That orange plant would then genetically express resistance to the disease.
 
65. Acceptable responses include, but are not limited to: 
 Use of pesticides can have a negative impact on other species in the area.  
 or  Pesticides can pollute the groves.  or  Pesticides could harm people.  
 or  Pesticides could kill beneficial insects.  
 or  The disease organisms could become resistant to pesticides. 
 Explanation: Pesticides can enter an ecosystem and harm non-target 
 organisms. Beneficial insects or other species may be killed, upsetting the 
 balance within that environment. Pesticides could also impact the health 
 of farm workers in the orange groves. The use of genetic engineering 
 alleviates the risk from pesticides. Overuse of pesticides may lead to the 
 pest becoming resistant to the pesticides. 
 
66. Acceptable responses include, but are not limited to: drought resistance  
 or  insect resistance  or  freeze tolerance  or  faster growth rate  
 or  larger fruit  or  juicier fruit/better tasting/more nutritious 
 Explanation: Traits that protect against the extremes in weather, allow 
 plants to gain more nutrients or make the fruit more appealing would be of 
 benefit to the orange tree grower. Any of these types of traits could increase 
 production or sales of the oranges, making more money for the grower.
 
67. Acceptable responses include, but are not limited to: 
 Energy is lost as heat at each feeding level, and pyramid B has fewer levels. 
 or  Consumers that feed directly on plants have more energy available to 
 them than consumers feeding on other consumers, since energy is lost at 
 each level.   
 or  Raising cattle on the land is not as productive because energy must be 
 transferred from plants to the cattle and then to people. Much energy will 
 be lost as heat. 
 Explanation: Within an energy pyramid, the greatest amount of energy is 
 found at the base. As energy is transferred up the pyramid, from level to
  level, some is lost as heat energy to the environment. The vegetable level 
 (base) will produce more pounds of food than the beef level because there 
 will be heat energy loss by the cattle.
 
68. Acceptable responses include, but are not limited to: 
 The molasses displaced oxygen-rich water and the fish suffocated.  
 or  As fish died, the predators had less food available and died.
 or  Molasses turned the harbor into a water wasteland where fish 
 were suffocated.                                                    (Continued on next page)
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 Explanation:  Molasses is a dense liquid and that sank to the sea floor, 
 displacing oxygen-rich water. Sea life that lived in that environment was 
 unable to get oxygen and suffocated.
 
69. Acceptable responses include, but are not limited to: 
 They would come into the area to feed on the dead and dying animals.  
 or  They were attracted by the scent of dead organisms. 
 Explanation: Many marine organisms are scavengers feeding off dead 
 organisms. The availability of dead sea-life, as well as their scent, may 
 attract scavengers such as sharks, barracudas and eels to the spill area.
 
70. Acceptable responses include, but are not limited to:  
 fungi  or  decomposers  or  bacteria 
 Explanation: Decomposers are organisms that recycle organic matter such 
 as the dead sea-life. Bacteria and fungus are two decomposers that would 
 accomplish that recycling or breaking down of organic matter.
 
71. Acceptable responses include, but are not limited to: Biodiversity increases 
 the chances that at least some organisms will survive in the event of 
 environmental change. 
 or  Biodiversity increases the stability of the ecosystem. 
 or  Biodiversity increases the variety of genetic material present in 
 an ecosystem.
 or  Humans rely on the ecosystem for fishing, food, and tourism. 
 Explanation: Biodiversity is the richness or variety of species that inhabit 
 an ecosystem. Biodiversity is important because it maintains stability 
 within those ecosystems. Lack of biodiversity creates imbalance that could 
 lead to a disruption of life or energy flow in an ecosystem.
 
72. Acceptable responses include, but are not limited to: 
 Marine life would repopulate the harbor.  
 or  The ecosystem would recover on its own.  or  The ecosystem might not 
 recover due to the degree of destruction that occurred.  
 or  It would recover due to ecological succession/reach a climax community. 
 Explanation: The ecosystem will likely return to its previous state through 
 ecological succession. When the molasses dissipates and breaks down, 
 original species should migrate back to the area and begin to repopulate 
 the ecosystem. 
                                                          Part D
73. 3 A niche is a role that a species performs within an ecosystem. Each 
  finch, with its different diet fulfills a unique role in the food web.

74. 3 Pulse rate indicates the level of activity of the circulatory system. The 
  more energy needed by the body, the higher the pulse rate. When people 
  sleep, they are generally still and not using as much energy as they 
  would during waking hours.  
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75. 4 Each tortoise had different adaptations that were favorable for survival 
  on its island. Surviving tortoises reproduced and passed on that trait to 
  future generations. Overtime, each tortoise population became adapted 
  to its island environment.

76. 4 Saddle-back tortoises have successfully survived on their island, 
  indicating that the long neck is not an unfavorable trait. This may be 
  due to a lack of predators on their island.

77. Acceptable responses include, but are not limited to: Yes, because they 
 have long necks and can reach food that the dome-shaped tortoises 
 cannot reach.  
 or  Yes, if there is enough food for both species of tortoises. 
 or  Yes, if they have different niches.  
 or  No, because they would compete for food and one species would win. 
 or  No, if the saddle-backed tortoise is not adapted to live in the new 
 environment.  or  No, if certain predators are present, they may not. 
 Explanation: If the two species occupied different niches and fed on different 
 food sources, there would be no competition. They could successfully 
 co-exist. If the tortoises competed for food or if there were large predators 
 that could attack the tortoises, both species may not survive.

78. Acceptable responses include, but are not limited to: More seeds were 
 collected with/without competition.  
 or   It was easier to get food without competition.  
 or  The greater the competition, the fewer the survivors. 
 Explanation:  When competition is increased, it would be harder to collect 
 seeds or food. The results would then demonstrate that fewer seeds (food) 
 were collected with competition, and fewer individuals would survive if 
 they collected fewer seeds.

79. Acceptable responses include, but are not limited to: 
 Body system: respiratory       Change: The person will breathe faster.  
 or  Body system: excretory   Change: The person will sweat more.
 Explanation: The respiratory system supplies oxygen to cells. Oxygen 
 is needed to convert the chemical bond energy of sugar to the energy 
 molecule ATP, 
 necessary for metabolic activity. During exercise, the respiratory rate 
 increases to bring in needed oxygen. The excretory system produces sweat 
 to cool the body and maintain homeostasis. It also removes harmful 
 metabolic wastes produced by life processes. With increased exercise, 
 more heat is produced as well as wastes. The rate of the excretory system 
 would increase to cool down the body and remove excess wastes.
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80. Acceptable responses include, but are not limited to: 
 If athletes perform the same exercise as nonathletes, then the athletic 
 students will have a lower heart rate during exercise.  
 or  Athletic students have a lower heart rate during similar exercise than 
 nonathletic students  
 or  Nonathletes have a higher heart rate than athletes when exercising.  
 Explanation: A hypothesis is a statement/claim that provides the basis for 
 an experiment. The hypothesis should include both the independent and 
 dependent variable. For this experiment, the student would state the 
 relationship between the independent variable, “athletic activity” and 
 dependent variable, “heartrates response to exercise.” Many Hypotheses 
 follow an “if…then…” format.

81. 2 The athlete student’s resting pulse at minute 0 was 68 beats per minute.
  After exercise at minute 8, it had returned to 68 beats per minutes.

82. 2 Valid experiments include data from large sample sizes or from many 
  trials. To improve the validity of this experiment, more students should 
  be tested.

83. Acceptable responses include, but are not limited to: 
 The unknown liquid has starch in it, but not glucose. The glucose indicator 
 showed no change but the starch indicator did.  or  There is no glucose in 
 the unknown liquid—the glucose indicator did not change.  
 or  There is starch in the unknown liquid—the indicator turned blue-black. 
 Explanation: Indicators are substances that change color in the presence of 
 a specific substance. In this experiment, the unknown liquid changed color 
 (amber to blue-black) when starch indicator was added, proving the 
 unknown liquid contained starch. Adding the glucose indicator to the 
 unknown did not produce a color change. Thus, there was no glucose in 
 the unknown liquid.

84. Acceptable responses include, but are not limited to: 
 Not using the same type of clothespins is introducing a new variable.
 or  New clothespins might have stronger/weaker springs. 
 or  New clothespins would produce different results. 
 Explanation: By adding plastic clothespins to provide enough materials, 
 the teacher introduced another variable to the experiment: new vs. old 
 clothespins. Valid experiments only test one variable at a time. With two 
 variables, data collected would be inconclusive.  

85. Acceptable responses include, but are not limited to: electricity  
 or  electrical charge   or  attraction between opposite electrical charges 
 Explanation: The technique of gel electrophoresis shown in the diagram uses 
 electricity to move the DNA fragments from wells at the negative pole of the 
 chamber through the gel to the positive pole. DNA has a negative charge and 
 is attracted to the positive pole.
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Part A

1.  2  Producers utilize energy from the Sun to carry out photosynthesis. This 
  process produces organic compounds, like glucose, that plants use to 
  carry out life functions, therefore not requiring other organisms for food.

2.  4  Genes provide the code for the production of proteins such as enzymes. 
  When genetic information is passed from the lion parents to cub 
  offspring, some of the information may code for identical enzymes like 
  that of the parent.

3.  2  Feedback mechanisms allow organisms to regulate life functions 
  through the use of signals and metabolic responses. When the body 
  temperature becomes too high, blood vessel size increases and 
  sweating occurs, resulting in a lowering of temperature to normal levels.

4.  1  Selective breeding is a process where organisms with desirable traits 
  are bred to produce offspring with those characteristics. Productive 
  beans plants are bred with each other to produce new plants that 
  maintain and improve the bean plant’s productivity.

5.  2  Burning of fossil fuels releases carbon dioxide into the atmosphere. 
  Higher levels of carbon dioxide in the atmosphere has been linked to 
  increased global temperatures which is a concern for environmentalists.

6.  4  In this ecosystem, the primary source of energy is solar energy from 
  the Sun. This energy is converted to the chemical bond energy of 
  organic compounds, like glucose, by autotrophs or producers through 
  the process of photosynthesis.

7.  1  Mitochondria are cellular structures that are sites of cellular respiration, 
  an energy producing process. The energy molecule ATP is synthesized 
  as a result of this process.

8.  1  Proteins are large, complex molecules that must be broken down by 
  digestion into smaller building blocks called amino acids. Amino acids 
  are then small enough to pass into the bloodstream and into cells for 
  necessary metabolic function.

9.  4  Human reproduction is regulated and coordinated by hormones in both 
  males and females. Testosterone is a male hormone responsible for 
  development of male sex characteristics. Estrogen and progesterone 
  aid in the regulation of the uterus and the female menstrual cycle.
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10. 3  Deforestation would result in decreased levels of oxygen as there are 
  fewer trees carrying out photosynthesis which releases oxygen gas. 
  Decreased photosynthetic activity would reduce the amount of carbon 
  dioxide being taken out of the atmosphere, thus increasing its 
  concentration. Also, if the deforestation involved the burning of trees, 
  this would also add carbon dioxide to the atmosphere.

11.  4  Decomposers are organisms, such as bacteria or fungi, which recycle 
  organic wastes into a usable form. These recycled compounds can then 
  be utilized by autotrophs for growth and metabolic function.

12. 3  Cancer is defined as abnormal cell growth. Mitosis creates new cells 
  through a cell division process. In the diagram, a cancerous growth 
  would represent the uncontrolled mitosis or cell division over time.

13. 4  Cloning is a process where an identical genetic organism is produced. 
  In the diagram, a tomato cell with a complete set of genetic instructions 
  is stimulated to divide and specialize into a new tomato plant, identical 
  to the original plant.

14. 2  Purple loosestrife is an invasive plant species that has been introduced 
  into wetlands where native cattails inhabit. The purple loosestrife 
  competes for nutrients with the cattails and may eventually take over 
  the wetland as it has no natural enemies to check its population.

15. 2  All body cells contain identical genetic information, however different 
  sets of genes may be activated or expressed in different cells. These 
  expressed genes will determine the structure and function of each of 
  the different types of body cells.

16. 2  The egg which is released from the ovary (A) is fertilized within the 
  fallopian tube or oviduct (B). Once fertilized, the zygote begins to 
  divide and move to the uterus (C) to develop.

17. 3  Asexually reproducing ameba produce genetically identical offspring, 
  so variation would most likely be a result of random mutations that 
  occur within the ameba population and are passed on.

18. 1  Organ and tissue development in a zygote is achieved through the processes 
  of mitosis and differentiation. Mitosis or cell division allows for the growth 
  of the organs or tissues. Differentiation occurs when particular gene 
  sequences are activated in the cell, directing structure and function for 
  that organ or tissue.
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19. 4  Farming practices which altered the ecosystem of the prairie caused a 
  series of events that created both ecological as well as health concerns 
  for residents of the southern prairies. Human practices often have 
  negative unintended consequences.

20. 3  Pollutants, including sulfur and nitrogen compounds, enter the atmosphere 
  from industry and vehicular combustion. Prevailing midwest winds 
  move this pollution to the northeast. These pollutants alter the pH of 
  rain that falls in the northeast, damaging ecosystems and populations 
  such as the sugar maple.

21. 1  The male testes produces and stores sperm. The vas deferens and 
  urinary duct inside the penis provide a means to deliver the sperm 
  internally into the female body.

22. 1  The biological technique in this diagram, genetic engineering, allows 
  for a section of DNA from a human to be inserted into the DNA of a 
  bacteria. The bacterial DNA will replicate and then the cell divides 
  during cell division producing new bacteria with human DNA sections. 
  All new bacterial cells will produce the human protein coded for in that 
  DNA segment. 

23. 3  A complete set of genetic instructions would be found in letter C, the 
  zygote. Each gamete or sex cell from female(A) and male(B) contain 
  half of the full chromosome number and combine to create a full set of 
  chromosomes with all the genetic information needed for development.

24. 4  Organisms must be able to reproduce and pass on genetic instructions 
  to their offspring to maintain the species. All five organisms shown are 
  able to reproduce and pass on traits.

25. 4  Mistletoe acts as a parasite when it takes water and nutrients from its 
  host tree. The mistletoe benefits from this relationship whereas the host 
  tree may be harmed or compromised.

26. 2  Non-native species often outcompete and take over native habitats. 
  Imported rabbits had no natural predators or diseases to limit their 
  population growth and overpopulated Australia. The use of the 
  myxoma virus was an attempt to control the overpopulation of 
  introduced rabbits.

27. 3  Carbohydrates can be digested into simple sugars such as glucose, 
  which can provide the chemical energy needed to produce the energy 
  molecule, ATP.
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28. 1  Biodiversity or richness of species within an ecosystem provides a 
  stable food web with many available food sources and organisms. 
  Single crop fields reduce biodiversity by creating unstable ecosystems 
  which could collapse with loss of a crop like corn.

29. 4  Metabolic activity is a measure of chemical activity within body systems. 
  Breathing rate, heart-rate and hormone levels all would indicate chemical 
  activity in the body and provide metabolic information.

30. 1  Levels B, C, and D are all consumers that feed on organisms in the 
  trophic level below them. Level B represents primary consumers which 
  feed on producers or autotrophs in level A. Levels C and D are 
  secondary and tertiary consumers which feed on animal life.

Part B-1
31. 1  Scientists use current information to answer questions and pose 
  explanations about natural phenomena. As new information is discovered, 
  tentative explanations may need to change to reflect new findings.

32. 3  The scientist collected initial weight data of experimental components, 
  observed tree growth for 5 years and made final measurement 
  calculations after those 5 years. From his findings and observations, he 
  inferred that the additional weight of the tree came from added water 
  used to maintain the tree over the 5 years.

33. 2  The scale shown below the microscope field of view measures 500 μm. 
  If you divide the scale into five 100 μm sections, one cell is 
  approximately half of the 100 μm section or 50 μm.

34. 2  When populations reach low levels, there are fewer reproducing 
  individuals, creating less diversity or genetic variation. With less 
  variation, populations struggle to survive in changing environmental 
  conditions.

35. 1  One function of the cell membrane is to regulate the transport of molecules 
  into or out of the cell. Simple sugars, like glucose, may move into cells 
  by diffusion and are used in the process of cellular respiration.

36. 3  People would express concern about the environmental impact of a 
  leak from the proposed major oil pipeline across the US. They would 
  be apprehensive about the possible contamination of soil and water and 
  the effects on wildlife and habitats.
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37. 3  Based on the size of the annual tree rings shown in the diagram, you 
  could infer that growth conditions were not the same every year. Wider 
  rings indicate that conditions were favorable for growth, whereas 
  thinner rings indicate that conditions were less than favorable.

38. 2  Phages have a gene which is responsible for coding for endolysin, an 
  enzyme that breaks down bacterial cell walls.

39. 3  Biological catalysts or enzymes are molecules which speed up chemical 
  reactions and are shape and function specific. Biological catalysts 
  belong to a group of organic compounds known as proteins.

40. 4  The human body would respond to a bacterial infection by initiating an 
  immune response where white blood cells would be produced and 
  attack the bacteria. Antibodies may also be activated to target infected 
  cells for destruction.

41. 4  Each of these processes are carried out by autotrophs. Process X is 
  photosynthesis which occurs only in green plants or autotrophs. CO2 is 
  taken into cells and O2 is released. Process Y is cellular respiration 
  where O2 is taken into cell and CO2 is released in the synthesis of an 
  energy molecule, ATP. This process occurs in both autotrophs and 
  heterotrophs.

42. 2  Enzymes are a type of protein. Proteins (enzymes) are synthesized 
  within the cell organelle known as the ribosome.

43. 3  Molecule A could be DNA which is responsible for the storage of 
  hereditary information within the nucleus of the cell.

Part B-2
44. In order to fit the Moose Population data (spread out over the entire graph) 
 each line should be equal to 500 years, starting with 2,500 on the x-axis. 
 This allows the points/line to fill the entire graph and give a good visual 
 representation.
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45.   Points should be plotted accurately, 
   circled, and connected by lines.

46. Acceptable responses include, but are not limited to:
 — Falls are longer and warmer, increasing the chances of ticks surviving 
  and infesting moose.
 — Climate change can be predicted to improve conditions for winter ticks 
  through earlier snowmelt in the spring.
 —  Ticks that fall off the moose onto soil instead of snow will survive.
 Explanation: Climate change may result in increases in seasonal 
 temperatures which lead to moderate winters. These changes allow winter 
 ticks to have a greater chance of survival during winter months and
  increased ability to infest moose populations.

47. 3  Moose would experience a disruption to their homeostasis as they are 
  unable to sweat during high temperatures and would not have a means 
  to cool themselves down. Sweating is a mechanism that allows 
  organisms to regulate body temperature.

48. Acceptable responses include, but are not limited to:
 —  Species K did not survive. They were not able to adapt to their 
  new environment.
 —  Species K became extinct because they could not survive in the 
  changed environment.
 —  They became extinct. The diagram shows that they did not survive to 
  the present.
 Explanation: Species K did not survive to present day and became extinct. 
 In the diagram, species K branched off from the E line and then terminated 
 before Present Day on the time line to the right.

49. 2  Organisms D, H and J are all located on same branch and would share 
  common genetic information as well as ancestors.

Part B–2

44 [1] Allow 1 credit for completing an appropriate scale, without any breaks in the data, on the axis
labeled “Estimated Moose Population.”

45 [1] Allow 1 credit for correctly plotting the data, connecting the points, and surrounding each point
with a small circle.

Note: Allow credit if the points are correctly plotted, but not circled.

Do not assume that the intersection of the x-and y-axes is the origin (0,0) unless it is
labeled. An appropriate scale only needs to include the data range in the data table.

Do not allow credit if points are plotted that are not in the data table, e.g., (0,0), or for
extending lines beyond the data points.

46 [1] Allow 1 credit. Acceptable responses include, but are not limited to:

— Falls are longer and warmer, increasing the chances of ticks surviving and infesting moose.

— Climate change can be predicted to improve conditions for winter ticks through earlier
snowmelt in the spring.

— Ticks that fall off the moose onto soil instead of snow will survive.
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50. 4  Organisms in the second trophic level are plant consumers known as 
  herbivores. They obtain energy by feeding on organisms in the first 
  trophic level.

51. Acceptable responses include, but are not limited to:
 — Energy is lost at each level as heat.
 — Some energy is used by the organisms at each level and is not available  
  to the organisms at the next level.       — Energy is lost.
 Explanation: As energy is transferred from one trophic level to the next, 
 some energy is lost as heat. The heat energy is produced and given off as a 
 result of metabolism by organisms at each level. Each level will have 
 progressively less available energy.

52. Acceptable responses include, but are not limited to:
 — The overpopulation of deer in 1925 caused their habitat to be 
  overgrazed. This did not allow the food sources in the area to regrow 
  for future deer populations.
 — In 1925, the deer ate too much food, lowering the amount of food 
  available in future years.
 — Overpopulation of deer in 1925 destroyed some of the resources deer 
  needed, so fewer deer could live there.
 Explanation: With the removal of the predators around 1910, deer populations 
 became unchecked and increased from 12,000 to over 100,000 in number. 
 This increase resulted in overgrazing and reduction of available resources 
 for future populations. With less available resources, the carrying capacity 
 or population number that can be supported by the environment, would be 
 reduced as noted by the dip in the line around 1925 on the graph.

53. Acceptable responses include, but are not limited to: 
 fire    — volcanic eruption     — hurricane/flood     — earthquake
 Explanation: Natural or geologic events like fires, floods, hurricanes, 
 volcanic activity and earthquakes can disrupt ecosystems by altering the 
 physical environment, making them uninhabitable for local organisms.

54. Acceptable responses include, but are not limited to:
 —  The new stable ecosystem would probably continue in the area.
 —  It would probably remain unchanged for many years.
 —  It will remain a stable ecosystem.
 —  It would remain the same.
 —  It becomes a climax community/grassy field.
 Explanation: In future years, if no further disruptions occur, the stable 
 ecosystem will be maintained and remain unchanged. The stable ecosystem 
 would most likely be in the climax stage of ecological succession.
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55. Acceptable responses include, but are not limited to:
 —  Genetic information in body cells isn’t passed on to offspring.
 —  The mutation isn’t in sperm or egg cells.
 —  Mutations must be in gametes to be passed on to offspring.
 Explanation: Body cells are not used in the reproductive process so a 
 mutation that occurs in these cells would not be passed on to the next 
 generation. Mutations that play a role in evolution are only passed to 
 future generations through sex cells or gametes.

Part C
56. Acceptable responses include, but are not limited to:
 —  Amino acids are found in enzymes, which regulate chemical activity in
   complex organisms.  — Amino acids are the building blocks of protein.
 —  Amino acids are found in our bodies’ muscle and organ tissue.
 Explanation: Amino acids are the building blocks of proteins. Without 
 amino acids to build proteins, we would be unable to carry out chemical 
 activities in our bodies and would not have a structural basis for muscle 
 and organ tissue.

57. Acceptable responses include, but are not limited to: 
 —  People would starve.        — The human population would decrease. 
 — The food supply would decrease.    — Humans would be malnourished.
 —  Farmers could not grow enough crops to feed the population.
 —  Human civilization in its current form could not exist.
 —  Humans would have deficiencies in their diet.
 Explanation: If fertilizers were unavailable, the amount of food produced 
 would not be enough to sustain current human population numbers. People  
 could become malnourished, susceptible to disease or even starve. This 
 would disrupt civilization and our way of life.

58. Acceptable responses include, but are not limited to:
 —  The factories produce useful products to help increase the food supply, 
  but also produce pollutants.
 —  The factories provide fertilizers for the production of more food, but 
  disrupt the habitats of some organisms.
 —  Fertilizers are useful for the growth of healthy plants, but can also be 
  harmful if they wash off into lakes/waterways.
 —  Fertilizers help plants grow, but could harm the environment.
 Explanation: A trade off occurs when the positive benefits are compared 
 to the negatives consequences to decide a course of action. Fertilizer 
 factories will produce much needed fertilizer that helps feed mankind but 
 also create pollution, and disrupt habitats. The benefits of needed food 
 outweigh the negatives in this trade off, so a factory may be built.



 138 Answer Key –– June 2018
    Living Environment

59. Acceptable responses include, but are not limited to:
 —  If bacteria are exposed to UV light, they will form fewer colonies than  
   those not exposed.
 —  Longer exposure to UV light will limit bacterial growth.
 —  Exposure to UV light affects the growth of bacteria.
 —  If bacteria are exposed to UV light, they will not form colonies.
 — Bacteria protected from UV light will produce more colonies.
 Explanation: A hypothesis is a statement which includes an independent 
 and dependent variable and attempts to explain or answer a question/
 problem. One possible hypothesis would be: If bacteria are exposed to 
 UV radiation, there will be less bacterial colony growth.

60. Acceptable responses include, but are not limited to:
 —  The experiment supports the hypothesis that longer exposure to UV 
  light limits bacterial growth, since fewer colonies grew with longer 
  exposure to UV light.
 —  Support, because more exposure to UV light resulted in fewer bacterial  
  colonies.
  Explanation: The data supports the hypothesis posed in answer 59. As the 
  time of UV exposure increased from 0 to 10.0 min., the number of colonies 
  in the unscreened side (UV exposure) decreased from 22 to 1 colony. 
  Colonies in the screened or protected area of the petri dish maintained 
  colony numbers between 20 and 23 during the time period of 10 minutes.

61. Acceptable responses include, but are not limited to:
 —  More variation increases the chances that some members of the 
  population will survive in a changing environment.
 — Differences between offspring increase the likelihood that some individuals 
  will have adaptations to their new environment.
 — Variations provide raw material for natural selection when 
  environments change.
 —  More variation increases the stability of the population.
 —  Without the variations, the population may not survive in a changing 
  environment.
 Explanation: Variations can lead to different traits that provide adaptive 
 value for survival in a changing environment. With little or no variation, 
 the chance for survival diminishes in a changing environment. The 
 population may become extinct.

62. Acceptable responses include, but are not limited to:
 —  More individuals with favorable traits usually survive, passing on those 
  traits to the next generation.
 —  As a result of natural selection, the number of individuals with favorable
  traits increases.
 —  The fittest will survive, causing an increase in the frequency of 
  favorable traits.
                                                                                     (Continued on next page)
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 Explanation: Within populations, genetic variations exist that are expressed 
 as certain traits. Individuals with favorable traits have a greater chance of 
 survival and live to reproduce, passing on those favorable traits to their 
 offspring. Over time, the frequency of the favorable trait increases in the 
 population and the population evolves into a new species. This is known 
 as the process of natural selection.

63. Acceptable responses include, but are not limited to:
 —  Receptors receive messages sent by other cells.
 — They enable cells to respond appropriately.
 Explanation: Receptors are proteins located on the cell membrane that 
 receive chemical messages from other cells. These specific messages may 
 trigger the cell to carry out a specific process or function.

64. Acceptable responses include, but are not limited to:
 — Receptor molecules have specific shapes that influence how they interact 
  with other molecules.   — The shapes must match/fit together.
 —  The shape determines with which molecules they interact.
 —  The shape of the receptor molecule and messenger molecule must 
  match.
 Explanation: Receptors have specific shapes that bind with specific 
 messenger molecules. When a molecule binds to the receptor site, cellular 
 responses may occur. A molecule that is a different shape will not fit into 
 the receptor and no cellular response will occur.

65. Acceptable responses include, but are not limited to:
 —  high levels of glucose in the blood/urine   
 — The person might be diabetic.
 —  Less glucose will go into the cells.
 —  The blood glucose level will not be controlled.
 Explanation: A reduction in insulin receptors could lead to the inability of 
 cells to take in glucose, necessary for the production of ATP, an energy 
 molecule. Glucose levels may increase in the blood and the individual may 
 develop diabetes.

66. Acceptable responses include, but are not limited to:
 —  Offspring receive genetic information from each of two parents.
 —  Each parent contributes half of the offspring’s genetic material.
 —  Recombination of genes occurs at fertilization
 —  may be due to mutations
 —  meiosis and crossing over
 Explanation: During sexual reproduction, genetic material from the female 
 parent and male parent combine to form a zygote with a new combination 
 of chromosomes. The offspring will resemble each parent but not be 
 identical to either parent with this new genetic combination.
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67. Acceptable responses include, but are not limited to:
 —  Fraternal twins arise from two fertilized eggs.
 —  Identical twins are produced from one zygote/fertilized egg.
 —  Identical twins come from the same fertilized egg.
 Explanation: Identical twins develop from one fertilized egg which divides 
 into two individual cells, so the genetic information is essentially identical. 
 Fraternal twins develop from two different fertilized eggs released at the 
 same time and have different genetic information.

68. Acceptable responses include, but are not limited to: — stress  
 — pollutants   — food  — smoke/pesticides/alcohol/drugs  — temperature
 Explanation: Environmental factors can influence epigenetic marker 
 development in DNA. Exposure to pollutants such as chemicals, unhealthy 
 lifestyle choices and stress all contribute to increase the number of epigenetic 
 markers found on DNA over the course of an individual’s lifetime.

69. Acceptable responses include, but are not limited to:
 —  Nutrients move across the placenta.
 —  diffusion across the placenta
 —  diffusion from the mother’s blood to the fetus
 Explanation: Nutrients taken in and digested by the mother travel through 
 the bloodstream to the placenta. At the placenta, the nutrients diffuse from 
 the mother to fetal blood vessels then travel via umbilical cord to the fetus.

70. Acceptable responses include, but are not limited to:
 —  Pregnant women should have regular doctor visits.
 —  exercise during the pregnancy
 —  avoid alcohol/drugs
 Explanation: Proper fetal development can be ensured if the pregnant 
 woman maintains a healthy lifestyle including: avoiding smoking/drinking 
 alcohol/drugs, regularly exercising, and consulting their physician regularly. 
 Failure to take healthy measures could result in developmental concerns 
 for the fetus.

71. Acceptable responses include, but are not limited to:
 —  The bacteria may not become resistant to the heaters.
 —  Antibiotics may have negative side effects.
 —  Heaters will act faster than the antibiotics.
 Explanation: The overuse of antibiotics may lead to bacteria developing 
 resistance to that drug over time. Antibiotics then become ineffective in 
 treating those bacterial illnesses. Little electric heaters are very effective  
 in killing bacteria and bacteria does not become resistant to them.
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72. Acceptable responses include, but are not limited to:
 —  The mother had antibodies against the measles.
 —  The mother had been vaccinated against measles.
 —  The mother had measles when younger and still had immunity 
  to measles.         — The mother is immune to the measles.
 —  The mother had a mutation that made her resistant.
 Explanation: The mother may not have gotten sick because she was 
 previously vaccinated against measles or had the measles illness earlier in 
 her life. In each case, she would have developed immunity and would 
 have memory cells and antibodies present in her body. When exposed to 
 the measles virus from her son, her white blood cells/components will 
 recognize the antigen and initiate an immune response to attack the virus.

Part D
73. 2 Nutrients move by the process of diffusion from areas of high 
  concentration outside of root cells to areas of lower concentration 
  within root cells. The diffusion process requires no energy to occur.

74. 1  In the Beaks of Finches lab, various types of beak tools were available. 
  These different tools represent the concept of genetic variation with 
  regard to beak traits, one of the concepts included in the process of 
  natural selection.

75. 3  The production of protein from amino acids is directed by the sequence 
  of genes found in DNA. Since the use of DNA evidence is considered 
  the strongest for deciding evolutionary relationships, proteins would 
  also provide strong evidence.

76. 3  The solution used on slide B created an environment that would result 
  in water moving out of the elodea cells (99% water) by diffusion to the 
  surrounding solution (94% water). Remember that diffusion, a form of 
  passive transport (needing no energy), is the movement of molecules 
  from high to low concentration. Slide A represents a state of equilibrium 
  where there is no net movement of water by diffusion because solutions 
  in and out of cells are equal.

77. Acceptable responses include, but are not limited to:
 —  Trees and cacti do not usually grow in the same areas.
 —  Their food may only be available in certain areas on the island and the 
  foods are different.
 —  Their foods do not grow in the same place since they are different.
 —  There is another resource one of the species needs that is not available 
  where the other species lives.
 Explanation: Cacti and trees, food sources for finches, may not grow in the  
 same environments. Cacti favor arid locations, whereas trees favor areas 
 with more moisture. Therefore, the Cactus finch probably inhabit a different 
 location than the Vegetarian finch because their food sources are not in the 
 same habitats.
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78. Answer: No
 Acceptable responses include, but are not limited to:
 — because his heart rate is below the range for his age group
 — It falls in the range for people older than 14.
 — His rate of 60 beats per minute puts him in the adult range.
 Explanation: The student’s heart rate is 60 beats/minute. This does not fit 
 into the normal range for students his age, 70 – 100 beats/min. His average 
 heart rate was calculated by multiplying his 20 beat/20 sec by 3, the number 
 of 20 sec intervals found in 60 sec or 1 minute.

79. Acceptable responses include, but are not limited to:
 — During exercise, there is an increase in carbon dioxide, which causes  
  the heart to beat faster.
 — There is a feedback mechanism that causes the heart to beat faster in 
  response to an increase in activity.
 — When the heart beats faster, it increases the flow of oxygen-rich blood 
  to the muscles.
 — The heart pumping faster removes wastes faster.
 Explanation: During exercise, the body requires larger amounts of oxygen 
 and glucose to provide energy to muscles. An increase in heart rate would 
 provide this added oxygen and glucose. Waste products are also produced 
 at a greater rate so the increased heart rate would remove these increased 
 wastes faster.

80. Answer: Species Z
 Acceptable responses include, but are not limited to:
 — They have the same amino acid sequence.
 — They have more DNA bases in common.
 Explanation: Species Z is more closely related to Botana curus because it 
 shares the most matching amino acids, mRNA sequences and DNA 
 sequences. Shared genetic information is strong evidence of evolutionary 
 relationships and also suggests that these species share a common ancestor.

81. 2 The isolation of finches on separate Galapagos islands may have 
  contributed to different species of finches. Each island had different 
  habitats and food sources, so those finches with favorable traits survived, 
  increasing their frequency and eventually creating new finch species on 
  each island.

82. 2  Water moved from the beaker to the test tube by the process of diffusion. 
  The concentration of water was higher in the beaker than that of the 
  starch solution in the test tube initially so diffusion would occur across 
  the membrane, raising water levels in test tube.
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83. Acceptable responses include, but are not limited to:
 —  The starch solution would turn blue-black.
 —  The water in the beaker would be amber-colored.
 —  The liquid in the test tube would be blue-black.
 —  A color change would occur in the test tube.
 —  There would be a color change.
 Explanation: Starch indicator solution changes color in the presence of 
 starch. When added to water in the beaker, the indicator would move by 
 diffusion into the test tube. As the indicator comes into contact with the 
 starch solution, it will turn a blue/black color. The beaker solution will not 
 change color.

84. Acceptable responses include, but are not limited to:
 —  The restriction enzyme did not have a long enough time to cut the 
  DNA sample.
 —  The DNA sample was not cut by this restriction enzyme.
 —  The restriction enzyme was denatured/did not work in the sample 
  in lane 3.
 Explanation: The results of the gel electrophoresis in the diagram show 
 that there is no movement of fragments in lane 3. Since DNA is separated 
 into fragments by restriction enzymes, there may have been a failure of 
 that enzyme. The enzyme could have been denatured (non-functional) or 
 may not have had sufficient time to work.

85. Acceptable responses include, but are not limited to:
 —  The experimental group should have been larger.
 —  The data should have been collected for a longer time period.
 —  A control group should have been included in the study.
 —  Data should have been collected during the last quarter of the game.
 —  Repeat the experiment.
 Explanation: To ensure the validity of an experiment, there should be a 
 large sample group (much greater than 10 individuals). A control group 
 (non-sport TV watchers) should be included to be used as a comparison 
 for the data. Large amounts of data are preferred so more measurements 
 during the game or multiple game measurements would make this data 
 more valid.
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1. Cells are the basic unit of structure and can be different to perform many 
 differentiated functions.

2. Organisms are classified based upon structural and evolutionary 
 relationships.

3. All living organisms must carry out all life processes or functions in 
 order to survive.

4. Homeostasis is the maintenance of internal balance within an organism.

5. Feedback mechanisms are a regulating action where levels of hormones, 
 chemicals or physical features trigger a response or action that returns an 
 organism back to normal conditions or homeostasis. 

6. Organic compounds are composed of building blocks which are essential 
 for living organisms. They include:
   Carbohydrates – composed of simple sugars
   Proteins – composed of amino acids
   Lipids –composed of fatty acids and glycerol

7. Indicators identify substances by changing color when in that substance 
 presence. Indicators can be used to identify organic compounds such as 
 glucose or starch.

8. Enzymes are organic catalysts that speed up a chemical reaction but are 
 unchanged by that reaction.

9. 

10. Rates of enzyme activity can be influenced by temperature, pH and the 
 amounts of enzyme or substrate.

11. Autotrophs produce organic molecules from inorganic materials, 
 generally, through photosynthesis.

12. Heterotrophs must obtain pre-made organic molecules for nutrition.

13. Photosynthesis involves a process where light energy from the Sun is 
 converted to chemical bond energy of organic compounds. Plants or 
 autotrophs perform this process which is the base for the energy pyramid.

14. The cell membrane (plasma membrane) regulates homeostasis within a 
 cell by selectively allowing materials in or out.

15. Active transport involves the use of energy to move materials from areas 
 of low concentration to areas of higher concentration.

1. Cells are the basic unit of structure and can be differentiated to perform
many different functions.

2. Exceptions to the Cell Theory include:  the first cell, viruses and chloroplasts
and mitochondria.

3. Organisms are classified based upon structural and evolutionary relationships.

4. All living organisms must carry out all life processes or functions in order
to survive.

5. Homeostasis is the maintenance of internal balance within an organism.

6. Organic compounds are composed of building blocks which are essential for
  living organisms.  They include:

Carbohydrates – composed of simple sugars
Proteins – composed of amino acids
Lipids – composed of fatty acids and glycerol

7. Organic compounds can be identified by the use of indicators such as:
Lugol’s solution – identifies starch
Benedict’s solution – identifies simple sugars
Biuret’s solution – identifies proteins

8. Enzymes are organic catalysts that speed up a chemical reaction but are
unchanged by that reaction.

9.

10. Rates of enzyme activity can be influenced by temperature, pH  and the
amounts of enzyme or substrate.

11. Autotrophs produce organic molecules from inorganic materials, generally,
 through photosynthesis.

12. Heterotrophs must obtain pre-made organic molecules for nutrition.

13. Red, blue and violet wavelengths of visible light are optimum for photosynthesis.

14. Photosynthesis involves a process where light energy is changed to chemical
energy which is stored in food molecules.
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16. Diffusion and osmosis require no energy for movement, relying on a 
 concentration gradient (high to low concentration).

17. Cellular respiration results in the conversion of chemical energy in food 
 (glucose) into a stored form of energy known as ATP.

18. Mutations are only passed from parent to offspring by sex cells or 
 gametes. Mutations cannot be passed to future generations by body cells.

19. Water balance is critical to maintaining homeostasis in organism. Organs 
 like the kidney in humans and cells such as guard cells, that surround 
 stomata in plants, both perform water regulating processes.

20. Metabolic waste products include: CO2, water, salts, and nitrogenous 
 wastes such as ammonia, urea and uric acid.

21. White blood cells are involved in body defense by engulfing bacteria and
 other foreign material through phagocytosis.

22.  Immunity to disease relies on having specific antibodies that attack a
 particular antigen (foreign material).

23.  Active immunity occurs through direct contact with the disease–causing
 organism or antigen, or by having a vaccination which contains killed
 or weakened disease.

24.  Insulin is a hormone produced by the pancreas that regulates blood 
 glucose levels. A disruption to the production of insulin could lead to the 
 disease diabetes.

25.  HIV virus attacks and weakens the immune system by disabling white 
 blood cells.

26.  Illness and disease cause a disruption in homeostasis.

27.  Variability within a species is accomplished through sexual reproduction, 
 crossing over and mutation.

28.  Fertilization in humans occurs when male and female sex cells each 
 containing half the chromosome number unite to form a zygote. The 
 zygote has a full set of chromosomes and genetic information. This 
 process occurs within the fallopian tube or oviduct of the female.

29.  Individual characteristics are inherited as a result of the transmission of
 genes through meiosis and sexual reproduction.

30. Changes in genes occur as a result of mutation, in which a change in the 
 chromosomal number or an alteration of the genetic code occurs.

31. Mutagenic agents include: radiation (X-ray and UV) and chemicals
 (pesticides and pollutants).
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31. Mutagenic agents include:  radiation (X-ray and UV) and chemicals
(pesticides and pollutants).

32. Environmental factors, such as temperature, can influence gene expression
or development.  Genes can be turned on or off.

33. Artificial selection is the practice of choosing desirable traits and maintaining
them within a species through selective breeding.

34. Detection of genetic disorders can be performed by karyotyping, DNA
profiling and amniocentesis.

35. Genetic engineering can be accomplished through selective breeding,
insertion of human DNA into bacterial DNA (gene splicing), cloning and
gene therapy.

36. Evidence for evolutionary theory includes:  the geologic record, biochemical
similarities(DNA), comparative anatomy and comparative embryology.

37. Natural selection as suggested by Darwin occurs when traits which promote
survival are passed on to offspring.

38. Resistance to chemicals such as insecticides and antibiotics occurs as a result
of the evolutionary process of natural selection

39. Abiotic (non-living) ecological factors include: light, temperature, moisture,
inorganic materials, gases (O2 and CO2) and soil.

40. Symbiotic relationships include:  commensalism (+,0),  mutualism (+,+),
and parasitism ( +,–).

41. Energy within an ecosystem flows up through the food chain from autotrophs
to heterotrophs.
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32.  Environmental factors, such as temperature, can influence gene expression
 or development. Genes can be turned on or off.

33.  Artificial selection is the practice of choosing desirable traits and 
 maintaining them within a species through selective breeding.

34.  Detection of genetic disorders can be performed by karyotyping, DNA
 profiling and amniocentesis.

35.  Genetic engineering can be accomplished through insertion of human 
 DNA into bacterial DNA (gene splicing), cloning and gene therapy.

36.  Evidence for evolutionary theory includes: the geologic record, 
 biochemical similarities(DNA), comparative anatomy and comparative 
 embryology.

37.  Natural selection as suggested by Darwin occurs when traits which 
 promote survival are passed on to offspring.

38.  Resistance to chemicals such as insecticides and antibiotics occurs as a 
 result of the evolutionary process of natural selection

39.  Abiotic (non-living) ecological factors include: light, temperature, 
 moisture, inorganic materials, gases (O2 and CO2) and soil.

40.  Symbiotic relationships include: commensalism (+,0), mutualism (+,+),
 and parasitism ( +,–).

41. Invasive species, such as purple loosestrife or emerald ash borer, 
 out-compete native species in an ecosystem as they have no natural 
 predators/enemies or diseases to keep their population in check. Over 
 time native population numbers will decrease.

42. Increasing levels of carbon dioxide, released into the atmosphere from the 
 burning of fossil fuels, have contributed towards climate change and 
 altered some ecosystems.

43.  As energy is passed up the energy pyramid, some is lost as heat, a 
 byproduct of metabolism. As you move upward from the trophic level, 
 available energy decreases.
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REGENTS QUESTIONS BY TOPIC

Scientific Methods and Laboratory Skills
June 2015 – 44, 45, 46, 48, 49, 52, 68, 69, 70, 71, 72, 75, 79, 80
June 2016 – 33, 44, 45, 45, 48, 56, 57, 84
June 2017 – 40, 44, 45, 46, 61, 63, 80, 81, 82, 83, 84
June 2018 – 31, 32, 33, 37, 44, 45, 59, 60, 78, 83, 85

Cells and Biological Processes
June 2015 – 1, 2, 6, 7, 16, 22, 23, 38, 47, 77, 85
June 2016 – 6, 7, 8, 11, 15, 29, 33, 38, 42, 43, 73, 74, 75, 81, 82
June 2017 – 14, 17, 27, 33, 37, 38, 39, 41
June 2018 – 7, 8, 17, 35, 39 ,41, 42, 43, 73, 76, 82

Energy – Photosynthesis and Respiration
June 2015 – 21, 56, 58
June 2016 – 49, 50, 51
June 2017 – 15, 50, 51
June 2018 – 6, 7, 41, 51

Human Physiology 
June 2015 – 4, 20, 27, 37, 39, 41, 50, 51, 59, 60, 73, 76
June 2016 – 5, 12, 13, 20, 23, 26, 43, 62, 63, 64, 83, 85
June 2017 – 13, 16, 18, 28, 29, 56, 57, 58, 59, 60, 62, 74, 79
June 2018 – 3, 4, 9, 12, 16, 18, 21, 23, 27, 29, 38, 40, 47, 63, 64, 65, 69, 70, 71, 72, 79

Genetics
June 2015 – 5, 8, 11, 12, 15, 18, 24, 25, 29, 34, 61
June 2016 – 3, 4, 10, 16, 19, 39, 40, 41, 47, 60, 61
June 2017 – 19, 20, 22, 26, 34, 41, 47, 49, 52, 64, 66, 85
June 2018 – 2, 13, 15, 22, 66, 67, 68

Evolution 
June 2015 – 13, 35, 36, 40, 62, 63, 64, 65, 66, 67, 81, 82, 83, 84
June 2016 – 9, 14, 17, 53, 54, 55, 58, 59, 76, 77, 78, 79, 80
June 2017 – 8, 9, 23, 25, 42, 48, 54, 54, 73, 75, 76, 77, 78
June 2018 – 28, 48, 49, 55, 62, 74, 75, 77, 80, 81, 84

Ecology 
June 2015 – 3, 9, 10, 14, 17, 19, 26, 28, 30, 31, 32, 33, 42, 43, 53, 54, 55, 56, 57, 74, 78
June 2016 – 1, 2, 18, 21, 22, 24, 25, 27, 28, 30, 31, 32, 34, 35, 36, 52, 65, 66, 67, 68,  
     70, 71, 72
June 2017 – 1, 2, 3, 4, 5, 10, 11, 12, 21, 24, 32, 35, 43, 53, 65, 67, 58, 69, 70, 71, 72 
June 2018 – 1, 5, 6, 10, 11, 14, 19, 20, 24, 25, 26, 30, 34, 36, 46, 50, 51, 52, 53, 54, 56, 
     57, 58
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